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THE UNITED STATES TORPEDO STEAMER ALARM. 

While, in preparing for the wars of the future, foreign 
nations have bestowed chief attention upon immensely cost- 
ly experiments on guns and armor, here, in the United States, 
the principal aim has been the perfection of the torpedo 
system. An admirably organized and thoroughly equipped 
torpedo school for the navy has for several years been in 
existence in Newport, R. I. The work which there is done 
is not published, but many of its results are of great impor- 
tance. There is also an army torpedo station at Willet's 
Point, L. I. We have also constructed one torpedo vessel 
which is probably 
the most formidable 
craft afloat (not ex- 
cepting the Italian 
ironclads with their 
100-ton guns'), and 
in time of war will 
form the model for 
a fleet of like steam- 
ers. This vessel is 
the Alarm; and in 
the annexed engrav- 
ings we represent al- 
that we are permit- 
ted to make public- 
ly known relative to 
her construction. 

The Alarm, we 
should premise by 
explaining, does not 
fight according to 
any established rules 
of naval tactics. 
Having sighted an 
enemy — say at night 
— her compound en- 
ginesdrive her head- 
long at him at the 
rate of 15 knots per 
hour. As she nears 
him, the immense 
electric light on her 
bow flashes out its 
glare, blinding her 
adversary to her 
own hull (which is 
already sunk so low 
that her deck is but 
three feet above the 
sea), while display- 
ing his every pro- 
portion. The roar 
of her 15-inch gun, 
as it hurls its huge 
shot or shell into 
the attacked vessel, 
is followed by the 
crash of the bow 
spar torpedo strik- 
ing the devoted craft 
thirteen feet below 
the water line. Then, 
perhaps after a mo- 
mentary check due 
to the torpedo re- 
coil, the Alarm 
plunges forward, 
driving her immense 
ram into her adver- 
sary's crushed side. 
As she swings 
broadside on to her 
foe, another torpe- 
do spar shoots out from her side, and another torpedo is 
exploded under the unguarded bottom of the enemy; while 
the machine guns on the torpedo boat's rail keep up a deadly 
fire of thousands of bullets per minute, sweeping her oppo- 
nent's decks. We need scarcely add that the Alarm is a dis- 
agreeable craft for a heavy ironclad (one like the Vanguard, 
for instance, which went down like a shot on being slightly 
rammed) to encounter. She is well provided with defensive 
means, but of these we shall write further on. 
An excellent idea of the shape of the Alarm may be ob- 



the English bracket plate system : that is to say, she has 
really a double hull, one shell being constructed inside the 
other. Within the outside shell three longitudinals of great 
strength run the entire length of the vessel, and are con- 
nected with bars running in a horizontal direction by 
brackets. The different sections can be entered through 
man-holes, so that a person can pass from stem to stern be- 
tween the inner and outer vessels. These compartments are 
all watertight, so that, in event of a leak, only one section 
could fill. The whole interior of the vessel is also built in 
compartments which may be hermetically closed, so that, in 




ADMIRAL PORTER'S SYSTEM OF TORPEDO WARFARE. 



case of rupture of both shells at any point, it would still be 
impossible to fill the entire ship with water. The side plating 
is not thick, as it is not intended as armor, the vessel, as al- 
ready explained, being almost wholly submerged while in 
action. 

In order to attack an enemy suddenly, and to pursue him 
in case of flight with success, and also to be possessed of a 
very necessary mode of self -protection, it is evident that a 
vessel such as the Alarm requires not only the means of 
speed but of handling her with the utmost readiness. The 
tained from the large illustration, Pig. 1. Her length is 172 j theory is that she is always to meet her adversary bows on ; 
feet, of which 32 feet is snout or ram ; her beam is 27 feet 6 and as her most formidable enemy is the ram, she must be 
inches, and she draws 11 feet of water, displacing about 700 J able to turn in so small a space and so quickly that it would 
tons. She is built of thoroughly tested charcoal iron, and on j be impossible for her to receive a fair broadside blow. This 



is effected by the total abolition of a rudder, and by steering 
her with the' same apparatus which propels her, the Powler 
wheel, which is represented in Fig. 5. The wheel turns on 
a vertical shaft ; and its paddles are feathered by an eccen- 
tric cam in such a manner that, at one part of their revolu- 
tion, they have a pushing and drawing action on the water, 
while at another part they present only their edges. The de- 
vice, in fact, is simply a feathering paddle wheel, turned 
horizontally instead of vertically. By suitably turning the 
cam wheel, which is done from the helm, the feathering of 
the paddles is caused to occur at different points; and in this 

way the ship may 
be turned, or rather 
her stern twisted, 
around as if on a 
pivot. At the same 
time, by suitably ad- 
justing the paddles, 
the vessel goes ahead 
or backs, the engine 
meanwhile running 
always in the same 
direction. 

The steering is ac 
complished from the 
wheel house located 
aft on the deck, an 
interior view of 
which is given in 
Fig. 2. By means 
of the hand lever, 
shown beneath the 
wheel, steam is ad- 
mitted to the little 
engine which works 
the cam that adjusts 
the paddles. Then, 
by turning the hori- 
zontal hand wheel 
in either direction, 
the helmsman con- 
trols the movement 
of the cam as de- 
sired. Just above 
the wheel is a dial 
with a pointer, 
which enables him 
to note the exact po- 
sition of the pad- 
dles, and so to place 
them as ordered. 
This contrivance 
shocks the feelings 
of ancient tars; for 
with the advent of 
the machinery the 
time-honored hand 
wheel and the yells 
of " starboard, " 
" port," " steady," 
etc., to the helms- 
man, disappeared ; 
and in lieu of the 
latter orders, the 
pilot quietly re- 
marks " sixteen, " 
"ten," "two," or 
other proper num- 
bers on the dial, in 
accordance with 
which the man at 
the wheel places his 
paddles. 
Inside the wheel 
house (which may or may not be used in action as desired, 
as all its appliances are duplicated below deck) are devices 
for communicating with the men working the big gun in the 
bow, Fig. 3, or those managing the torpedoes. For instance, 
on nearing an enemy, the captain would press a certain but- 
ton. A signal sounds at the gun, meaning "get ready;" 
a bell then rings in the wheel house, meaning that the order 
is understood. At another signal, the gun is fired. Then 
another button pressed sounds a bell in the portion of the 
ship where the torpedo spars are located; and at once those 
in charge run out the designated spar. Fig. 6 shows the 
spar, which is a long hollow iron cylinder lying on its sup- 
ports between decks. Its outboard end rests in a kind of 
{Continued on page 162.] 
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WHAT IT COSTS TO FEED INSECTS. 

There are about a thousand species of insects in this coun- 
try which are injurious to our grain, forage, ( and field crops, 
our garden vegetables, fruit crops, and forest and fruit trees. 
Among them a few are specially destructive. In 1875, it is 
said, as many as ten thousand settlers were driven out of 
Kansas by grasshoppers. In Missouri, according to State 
Entomologist Riley, the damage done by these insects in 
1874 exceeded $15,000,000, and he estimates the losses in 
other parts of the West at twice as much more, in all, $45,- 
000,000 for one year's support of these pests. During the 
same year, the destruction of growing crops by the chinch 
bug amounted to $19,000,000 in Missouri alone. Just ten 
years before, in Illinois, the same insect occasioned a loss of 
over $73,000,000 in a single season. The average annual 
damage to the cotton crop of the country by the cotton army 
worm is estimated at $50,000,000. The devastating potato 
beetle is capable of deducting other millions from the an- 
nual profits of our agriculture, and the thousand other in- 
sect plagues are easily competent to swell the aggregate an- 
nual board-bill of their kind to something like $200,000,000, 
according to the estimates of Professor Packard, whose con- 
clusions on a subject like this are well worthy of respect. 

If this enormous sum, or even half of it, could be saved, 
.it would soon amount to enough to pay the national debt. 
The question whether it can be saved, or any portion of it, 
is certainly worth considering. Professor Packard is confi- 
dent that, with care and forethought, based on the observa- 
tion of facts by scientific men, from fifty to a hundred mil- 
lion dollars of this annual loss could easily be prevented by 
a little co-operation between the several States and the Gen- 
eral Government. He would have the former emulate the 
practical good sense of Missouri and each appoint a salaried 
entomologist. Then these gentlemen, acting in connection 
with a United States Commissioner of Entomologists, might 
issue weekly bulletins, perhaps in combination with the 
Weather Signal Bureau, reporting the condition of the insect 
world, forewarning farmers and gardeners from week to 
week of the insect enemies to be guarded against, and sug- 
gesting the preventive and remediable means that should be 
adopted. The cost would be comparatively slight; the pos- 
sible good immense. 

Take for illustration the grasshoppers, or, more properly, 
locusts, of the West. They breed chiefly on the great plains 
beyond the Mississippi, from Minnesota to Texas. In sum- 
mers of unusual drouth they multiply enormously, and the 
supply of food being short they are forced to migrate. 

Professor Packard tells of a swarm of locusts, first ob- 
served at Boulder City, Colorado, which traveled six hun- 
dred miles to devastate Eastern Kansas and Missouri. Its 
original home was somewhere in Wyoming, perhaps two or 
three hundred miles northward of Boulder City. The locusts 
fly with the wind; and as the general direction of the wind 
in those parts during the summer season is pretty well known, 
the movements of the locust armies can already be predicted 
with tolerable accuracy. But more knowledge is needed, 
particularly with regard to the meteorological features of 
the Western country, and the relation of locust migrations 
to wind and weather. In the pursuit of these investigations, 
| Professor Packard justly urges that the meteorologists and 
entomologists must go hand in hand. The government has 
provided a well organized corps of weather observers, and 
the addition of a few competent entomologists would in- 
crease the outlay but little, while the resultant good would, 
in all probability, be very great. It would certainly be so 
if, as seems by no means unreasonable, the service should be 
able to master the conditions of "locust years," and be able 
to tell with a good degree of certainty when locust invasions 
are likely to occur, and how they may be prevented. 

In his plea for such observations in the West, Professor 
Packard observes that " not only should the border States, 
especially Texas, Kansas, Nebraska, Minnesota, and Iowa, 
employ entomologists, following the liberal policy of Mis- 
souri, which for eight years has had a State entomologist, 
whose reports have proved of incalculable practical value to 
the people of taat State: but the habits of the locust need 
first of all to be thoroughly studied in the Territories, par- 
ticularly in those of Wyoming, Montana, Idaho, Dakota, 
Utah, New Mexico, Arizona, and in the new State of Colo- 
rado. A commission of entomologists should be appointed 
to make a thorough study of the locusts in the Territories 
mentioned. It would seem that the recommendation made 
at the recent meeting of Western Governors, at Omaha, to 
the effect that an appropriation be passed by Congress, and 
a commission be attached to the existing United States Geo- 
logical and Geographical Survey of the Territories (Hay- 
den's), is the most feasible and economical method of se- 
curing the speediest and best results." 

This is but one feature of the work that might be done 
with profit toward forestalling the depredations of insects, 
regular and periodical : a work which must, sooner or later, 
be undertaken, and which may ultimately prove as bene- 
ficial to the country as the weather predictions have been. 
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EXPLOSIONS ON LIGHTNING BOD POINTS. 

It is a well known fact that, if a metallic point communi- 
cating with the earth be presented to the conductor of an elec- 
tric machine charged with positive electricity, the angle of 
the electroscope of the apparatus becomes small. The reason 
is that negative electricity escapes from the point as soon as 
developed, and serves to neutralize a quantity of the positive 
electricity of the conductor, no spark being produced. This 
phenomenon, as Professor Stroumbo, of the University of 
Athens, points out, is produced differently when the Holtz 
electric machine is used. If, while sparks are passing be- 
tween the two balls of the apparatus, a third ball, having a 
metallic point attached to it, be taken in the hand and moved 
nearer one of the fixed balls, when the intervening distance 
becomes so small that the negative electricity of the point 
may escape the sparks, at once cease. Yet, if the point be 
removed, they begin passing again between the two balls. 
This experiment can be repeated indefinitely. Now if the 
distance between movable and fixed balls above mentioned, at 
which no sparks pass, be gradually augmented, at a certain 
stage sparks will reappear between point and fixed ball. The 
conclusion from this is that, if the negative electricity of the 
point has great intensity, sufficient to enable it to escape 
from the point and pass over the interval, there will be no 
spark between point and fixed ball; but if the negative elec- 
tricity of the point has not intensity sufficient to cause it to 
escape as soon as developed (the attraction then diminishing 
inversely as the square of the distance), there will be an ex- 
plosion on the point itself, and electric sparks will occur 
constantly between the point and fixed ball, just as between 
the two balls of the machine. 

During storms, the atmosphere is charged 
with enormous quantities of electricity, which, 
however, in their action should follow the ': ; 
same law as the smaller quantities produced : ': 
in electric machines. If then a cloud, having 
positive electricity in determinate quantity, : : 
passes not too far away from the lightning 
rod point, analogous effects will take place. 
Then electricity developed by induction on 
the lightning rod will continue to escape at 
the point as soon as it gets there, and will go 
to neutralize the positive electricity of the 
cloud, neither thunder nor lightning being 
produced ; but in case the same cloud were 
placed too far away, according to the experi- 
ments above detailed, an explosion might fol- 
low at the point of the rod, an intense heat 
would be developed, and the platinum point 
of the rod would be fused. This phenome- 
non occurred at the Royal Palace of Athens, 
where the platinum point was found melted, as shown in 
our illustration, which represents the rod in its full size. 
«»<»> <» 

THE INDUSTRIES AND. RESOURCES OF NEW SOUTH 
WALES. 

There is no people for whom we as Americans may cherish 
a more genuine fellow-feeling than for the colonists of the 
British Australian possessions. Sprung from the same 
parent stock as ourselves, daring the hardships and priva- 
tions incident to the settlement of a new and distant region 
as did our own ancestors, they have achieved results and 
can point to a progress which may justly claim to find its 
only parallel in our American advancement. No better proof 
could be asked to show that the energy and industry of the 
Anglo-Saxon are race characteristics, and that they will mani- 
fest themselves irrespective of the region which may chance 
to be their field of exertion. 

Not three generations ago, Australia was but a frontier of 
barbarism. Now the continent is fringed with infant States 
already able to exercise the powers of elaborate political sys- 
tems. Within thirty years, the population has lisen from 
214,000 to 2,000,000 souls, the trade from $30,000,000 to 
$315,000,000. There are nearly 5,000,000 acres of land 
under cultivation, 70,000,000 head of live stock on the pas- 
tures, 2,000 miles of railway and 26,000 miles of telegraph 
completed, and the revenue of the several governments ag- 
gregates $350,000,000. 

The mother colony of those which thus far have been es- 
tablished upon the Australian continent is New South Wales; 
and for a most valuable exposition of the resources, industries, 
and requirements of that political division we are indebted to 
Mr. George H. Reid, of Sydney, a copy of whose essay is now 
before us. The great need of the colonies — the need which 
overtops all others — is for men. The chief articles of her ex- 
port trade are raw materials; and that these exist in abund- 
ance there is no question. But enterprise is paralyzed when 
hands fail ; and therefore New South Wales now asks all na- 
tions, not for their custom nor for their money, but for their 
surplus population. The underpaid agricultural laborers of 
England, the great throngs of working men of the United 
States who, when the panic of 1873 checked enterprise here, 
were thrown out of employment — any one, in fact, blessed 
with good health and sturdy muscles, the new colony will 
gladly welcome, and provide with steady and remunerative 
work. 

Mr. Reid's essay is primarily designed to exhibit in some 
detail the inducements which the colony offers to immigrants, 
and of these we summarize below those regarding which a 
workman would naturally first ask to be informed The 
area of the colony is 323,437 square miles, that is about as 
large as the New England States, New York, Pennsylvania, 
New Jersey, Delaware, Ohio, Indiana, Illinois, and about a 
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third of Iowa, combined. The climate is remarkably salu- 
brious, the death rate is low, and epidemic diseases are rare. 
Means of intercommunication consist of 692} miles of fin- 
ished railway and 8,012 miles of telegraph wire, and 561 ad- 
ditional miles of railway are projected. The telegraph is 
under government control, and a message of ten words may 
be sent to any part for one shilling. The Post Office includes 
a system of government savings banks. The public debt is 
not more than three years' revenue. Land for settlement can 
be obtained of the government in any area between 40 and 
320 acres for $4.84 per acre, payable on easy terms. 

The present mainstay of Australian prosperity is live 
stock, and this is conspicuously true of New South Wales. 
The value of cattle, horses, etc., in the colony in 1875 was 
over $35,000,000, and the wool export is very large. There 
is no part of the country where sheep and cattle will not 
thrive; and with the improvements which are constantly 
being made in the preservation of meat, it is likely that before 
long the rearing of live stock for consumption in Europe will 
become a great and valuable industry. The soil is suitable 
for the cultivation of all northern cereals, coffee, tea, tobacco, 
cotton, sugar, olives, cinchona, indigo, and rice, besides the 
fruits of the temperate and semi-tropical zones. The de- 
mand for agricultural laborers is therefore especially marked. 
There are abundant coal resources, the approximate coal area 
being 24,840 square miles. The gold mines are believed to 
be extensive, but labor must be had before they can be de- 
veloped. Tin and copper are largely mined, and a fine 
quality of iron is obtained. There is a diamond area of 500 
square miles, and in gems of all kinds the country is re 
markably rich. The larger manufacturing industries in- 
clude ship and boat building, brick making, milling, tan- 
ning, engineering, foundry work and pottery — all of which 
are carried on in extensive establishments. Of the minor in- 
dustries, nearly all are represented as in a flourishing condi- 
tion. The eight hour rule in labor is generally followed. 
Taxes and rents are low, while wages are fair. A bricklayer, 
for example, can earn in Sydney from $2.50 to $2.75 per 
day. Building laborers get from $1.50 to $1.75. In the 
iron trades the pay for eight hours' work ranges from $2 to 
$3 per day. Painters receive from $8 to $15 per week. In 
the gold mines, a days' wages is, for eight hours, $1.87 to 
$2.08; in copper mines, .same time, $2.08 to $2.60; in coal 
mines, five hours' work, $2.35; in iron mines, nine hours' 
work, $1.75 to $3.50. As regards the cost of living, a 
house containing 6 rooms may be hired in Sydney for from 
$3.50 to $5 per week ; in the suburbs this rent falls as low 
as $2.50 to $3.50 per week. Smaller houses ranging down to 
three rooms are proportionately lower in price. In the mat- 
ter of food, beef sells for 8 cents per lb., flour 3} cents, bread 
the same, sugar 6 to 8 cents. Generally the prices are high, 
in some respects notably so, as butter is quoted at 50 cents 
per lb., milk 16 cents per quart, and bacon 25 cents per lb. : 
but these are Sydney rates, and the cost of living appears to 
be somewhat less in the country, while wages out of the city 
average rather higher. 

Of course the chief advantage offered to the immigrant is 
steady work, which is to be supplied both by private enter- 
prise and by the expenditure of some $20,000,000 of surplus 
public revenue for the construction of railways. 

THE WORLD'S POPULATION. 

The present population of the world is somewhere between 
fourteen and fifteen hundred millions, the latest and per- 
haps most trustworthy estimate, that of Drs. Behur and 
Wagner, placing it about midway between the limits we 
have mentioned. The impossibility of estimating the num- 
ber more closely will be apparent when it is remembered 
that only in a comparatively small part of the world have 
careful censuses, or indeed censuses of any kind, ever been 
made. A systematic enumeration of the inhabitants of In- 
dia a year ago discovered that the population of that great 
empire had previously been under-estimated by upwards of 
25,000,000, or as many nearly as the population of England, 
Scotland, and Wales. The census returns of Europe are 
tolerably complete, the leading States standing in the follow- 
ing order in point of numbers : 

Russia 1870 71,731,000 

Germany 1876 42,723,000 

Austro-Hungary 1876 37,700,000 

France 1872 36,103,000 

Great Britain 1876 33,450,000 

Italy 1875 27,482,000 

Spain 1870 16,552,000 

European Turkey 8,500,000 

Belgium 1874 5,337,000 

Roumania 1873 5,073,000 

Sweden and Portugal slightly exceed 4,000,000 inhabitants 
each; the Netherlands fall a little short of that number; 
Switzerland fails to reach 3,000,000; while Denmark and 
Norway fall somewhat below 2,000,000. Greece and Servia 
fall short of a million and a half each, and the smaller States 
together add less than half a million more. The aggregate 
population of Europe is thus a little over 309,000,000, giving 
a density of 82 to the square mile. 

The population of Asia, according to the same authorities, 
is about 824,500,000, or 48 to the square mile. The most 
populous nation is China, with over 400,000,000 people. 
British India has about half as many ; Japan over 33,000,000 ; 
Turkey in Asia about 13,500,000; Asiatic Russia about 
15,000,000. Africa has a population close upon 200,000,000, 
America about 85,520,000; Australia and Polynesia less than 
5,000,000. The density of the African population is 17} to 



the square mile; of America, 5}; of Australia and Polynesia, 
about 1} to the square mile. 

There are ten cities in the world that have a population of 
a million or more, namely: London, with 3,490,000; Paris, 
1,852,000; New York (with Brooklyn), 1,596,000; Constanti- 
nople, 1,075,000; Berlin, 1,045,000; Vienna, 1,001,000; and 
Canton, Seangtan, Shanchowfu, and Siangfu, in China, with 
1,000,000 each. There are twenty-nine cities with 500,000 or 
more each; and 215 with 100,000 or more people. 



PATENT BIGHTS AND PATENT WRONGS. 

The old saying, "out of the frying pan into the fire," is 
always worth heeding. The single circumstance that a de- 
gree of mischief is the outcome of any custom or law is not 
in itself a sufficient reason for the condemnation of such law 
or custom. As this world of ours is constituted, good and 
evil ever go together. There is nothing so beneficent that 
it may not sometimes do harm. Even the Gospel of Peace 
has more than once brought discord and the sword. Reform 
is always in order; but before it is undertaken in any case, 
it should first be made clear that something better is possible, 
and that the harm likely to be done in the process of substi- 
tution will not be greater than will result from leaving 
things as they are. 

We have little sympathy with those who persist in regard- 
ing the patent system of the United States as the source of 
unalloyed good." We are equally far from sympathizing 
with those who cry "away with it," or would change its pro- 
visions at a venture simply because it is, or appears to be in 
some cases, the instrument of "oppression." Like every- 
thing else we have to do with, it is something experimental, 
aiming to secure the greatest good to the greatest number, 
but making no pretence to infallibility or absolute benefi- 
cence. 

That strong ex parte arguments can be brought against its 
workings in some particulars is undeniable ; but on the other 
hand, the advantages directly traceable to it are enormous, 
vastly overbalancing, we believe, the evils wrought by it or 
in its name. The part of true statesmanship therefore seems 
to be, not to abolish the system outright as some demand, 
nor to emasculate it as others would like to do; but to de- 
termine the sources of the evils which attend its workings, 
and then, if possible, modify the system so as to obviate 
those evils without opening the door for the entrance of 
greater evils. 

The charges against the patent system as it now stands are 
certainly serious, or, more correctly, some of them are. 
Others, like the following from a late issue of the Chicago 
Times, are simply ridiculous, to wit : " That the patent system 
is an oppressive nuisance ; that it has proved itself the re- 
verse of a stimulant to the inventive faculties of the Ameri- 
can people; that its original purpose, to secure to inventors 
a reasonable recompense for their study and ingenuity, has 
been prevented, and that not one inventor in a thousand re- 
ceives any substantial benefit from his invention." 

The patent falsity of charges of this sort prevents their 
imposing upon anybody capable of observation or honest 
thinking. Not so, however, the charges based upon truth 
and experience : for example, that a patent right is for a 
time the monopoly of the possessor; that it allows the paten- 
tee to restrict the liberty of all other men to the extent of 
denying them the privilege of using something they want 
except on such terms as he may dictate; that it allows a pat- 
entee to prevent absolutely, if he will, the use of a patented 
device or process, for a term of years, to the manifest detri- 
ment of the common wealth; and that it allows the owner of 
a patent or a combination of patents to levy enormous taxes 
on the country's industrial or natural resources, while the in- 
ventors, for whose benefit the patents were issued, get little 
or nothing for their rights. 

Let such charges — the worst that can be brought against 
the patent system — be granted as true. Does it follow that 
the system should be abolished? Certainly not, whatever 
the Chicago Times or others of the anti-patent school may 
demand, unless it be first clearly demonstrated — 

That the patent system as a whole has been no help, but 
rather a hindrance to the development of the country : 

That the owners of patents have been more favored by law 
than the owners of other species of property : 

That the admitted evils of the patent system are insepara- 
ble from it, and that no mitigation of them is possible ex- 
cept with the abolition of the system. 

Touching the first very little need be said. The verdict of 
history, of common sense and common fact, is against it. 
Even in the case of the patents which have given rise to the 
most " oppressive " monopolies — mowing machines, cultiva- 
tors, sewing machines, vulcanized rubber, telegraphy, rail- 
ways, and the rest — it is easy to show that they have been of 
enormous advantage to the country, and have added vastly 
more to the wealth of the people who have been " op- 
pressed " by them than they have taken away. It is true 
that the owners of such patents have often been greedy of 
gain and have amassed great wealth; but what are their for- 
tunes compared to the aggregate wealth of those who owe 
what they have almost entirely to the aid they have received 
from the very patents they complain of? 

The chief opponents of the patent system are the Western 
Grangers, whose narrow views have been represented in the 
recent anti-patent enactments of their State legislatures and 
also in the bill now pending in the United States Senate. 
Have those same Grangers ever seriously asked themselves 
the question where their organization and the wealth it repre- 
sents would have been — where they personally would have 



been — had there been no patent system to encourage inven- 
tions, and no fruits of such a system to make the cultivation 
of the interior wilderness possible, or to enable its pioneers to 
send its products to a profitable market? We hazard the as- 
sertion that the " obnoxious " patent system, and the inven- 
tions it has encouraged, have done more for the Grangers 
than they have ever done for themselves. 

But, it is objected, on their part, the owners of patents 
have been and are unduly favored in the struggle for exist- 
ence. They have been too much protected, to the grievous 
injury of the users of their inventions, particularly the 
agricultural classes. 

Let us see: Let M., a mechanic, represent the patentees, 
inventors, and owners of patents, as a class. Similarly let 
F., a farmer, represent the Grangers. F., strong in hope and 
health and muscle, goes to the wilderness and clears a farm. 
For the work so done, or for a merely nominal payment, the 
general government grants him a section of land. The 
grant is absolute and for all time. Meanwhile M. is devoting 
his energies to the perfecting of some useful device. He 
succeeds, and the general government gives him the right to 
make and sell his invention — for all time? No; but for a 
period of a few years only. So far, certainly, the inventor 
is not unduly favored. 

J We will suppose that the invention is so important and 
useful that, before the life of the patent expires, the inventor 
has amassed a noble fortune ; or better, suppose that the in- 
ventor, unaware of its importance, sells it at the current rate 
for patents, according to the opponents of the system, " a 
song," and the property passes into the control of a soulless 
corporation, which is enabled thereby to monopolize an ex- 
tensive line of manufacture, and so acquire no end of riches. 
Better still, suppose this grasping corporation, which owns 
something that the multitude cannot afford to be without, 
and charges accordingly, becomes so rich that before the ex- 
piration of the patent it is able to secure a renewal of it, 
and so continues for another term of years to "prey upon 
the people. " The end comes at last, and then the invention 
becomes a portion of the common wealth. The patentee or 
his successors have been greatly favored truly; but is their 
case entirely unique? 

Let us see how our pioneer Granger has fared meanwhile : 
The title made out, the land is his to use or let alone as he 
will. He can let it lie unproductive, not merely for seventeen 
years (like an undeveloped patent), but for any time he may 
choose; and he can keep anyone else from cultivating it ex- 
cept on such terms as he may dictate. His monopoly is, 
then, as complete while it lasts as a patentee's, and it lasts 
for ever. Suppose he has made a happy selection and has 
chosen a valuable site for water power, or that the land is 
found to contain precious metals, or that it happens to be 
where a great commercial center is destined to be. He, 
unlike the inventor, has added nothing to the world's 
wealth, yet purely through the necessities of others he 
may gain great wealth by what is called the natural rise 
in value of real estate; and the law of the land defends his 

; title. 

| To parallel the case of M., suppose F. to be ignorant of 
the present or prospective value of his homestead, and that 

! he sells it, as M. did his patent, for a song. The buyer may 
improve the property or let it lie fallow, just as he pleases. 
He may leave it for generations, a serious bar to the develop- 
ment of the surrounding community, who may sorely need 
the water power, the useful minerals, or the advantage of 
the commercial situation it covers; or he may turn their ne- 
cessities to his advantage and charge enormously for what 

! owes its real value not to the owner's efforts but to 
the labors of others who have been hindered rather than 
helped by his negative action. We might point as an 
illustration to one of the oldest cities of New England, 
which from its natural advantages might have been one of 
the most prosperous, but is now a tenth-rate place simply be 
cause those advantages have been monopolized by a family 
that would neither develop them or allow them to be de- 
veloped by others. The vast fortunes that have come to the 
Astors and similar owners of landed property, which has 
been made valuable through the energy of other men, tell 
the same story. 

The worst possible cases of patent " oppressions " are trivial 
compared with the burdens which rising communities have 
had to bear through speculations in land. Shall we say, 
therefore, that private ownership of land is injurious and 
ought to be abolished? Or, because the great landed for- 
tunes have not fallen to the working pioneers, that the land 
laws of our country have not encouraged emigration or hast- 
ened the development of the country? 

The inventors, if they would, could make out a far stronger 
case against the landowners than the latter against the pa- 
tentees; but only by overlooking, as the Grangers do, the 
very important circumstance that, however great the local 
evils of either system may have been, the good has prepon- 
derated enormously. And the charge of favoritism can be 
returned with interest, for the patentee's monopoly is limited, 
and in a few years his invention becomes public property, 
whereas the landowner's monopoly is perpetual. 

There remains the question whether the patent system can 
be modified so as to mitigate the alleged evils of its workings 

, without impairing in any serious degree its efficiency as a 
stimulant to invention. We are inclined to think it may; 
but the case is not as clear that sudden or reckless changes 
are advisable. This question, however, is too important to 

. be discussed at the tail of a long article. We reserve it, 
therefore, for subsequent consideration. 
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[Continued from first page.] 
trough; and to this extremity the torpedo, Fig. 7, a metal 
shell containing a hundred lbs. or so of powder, is fastened. 




An electric fuse, also shown in Fig. 7, is adjusted, so that its 
platinum wire will become white hot, and so fire the torpedo 
when the current passes. To the cradle in which the torpe- 
do spar lies are attached heavy tackles hooked to the beams 
overhead, so that the spar can be tilted to 
different angles in order that its extremity, 
when pushed out, may be at a greater or 
less depth under water. The valve through 
which the spar passes through the side of 
the vessel is so constructed that no water 
can enter during the protruding of the 
spar. The latter operation is effected by 
a tackle brought to a steam winch pro- 
vided for the purpose. The side spars are 
18 feet and the bow spar 32 feet in length. 
On receiving the signal above noted, the 
men below affix the torpedo and run 
out the spar. If the vessel to be attacked 
has torpedo guards out (heavy nettings of 
rope sunk down to keep torpedoes at a 
safe distance from the bottom), an in- 
genious mechanical contrivance on the 
torpedo signals that fact, and the person 
stationed at the exploding wire does not 
press the key. The Alarm then tries to 
break or push through the obstruction, and her success is 
announced by the same signalling arrangement. Then the 
impact of the torpedo with the vessel's hull is announced, 



The firing may be done either below decks at the place 
where the torpedoes are pushed out or from the wheel house. 
In both places, electric machines are located which may be 
set in action by the ship's engines. Fig. 4 represents the firing 
keys in the wheel house; and in Fig. 2 the electric ma- 
chine is indicated. By pressing one of the keys in Fig. 4, 
connection between the torpedo with which it communicates 
and the electric apparatus is at once establish^ 1. The gun 
in the bow, Fig. 3, is mounted on an ordinary naval car- 
riage, and is manoeuvred by its tackles being carried to a 
steam capstan, which is also used for hoisting anchor. Shot 
and cartridges are whipped up from below by a tackle at- 
tached to a carriage which travels on the horizontal bar across 
from rail to rail, so that the charge can be easily swung di- 
rectly in view of the muzzle. The gun, when run out, points 
directly ahead, as the large engraving indicates. 

The engines of the Alarm, a diagram of which we give in 
Fig. 8, are of the compound variety, with four cylinders, 
the condenser, A, being placed between them. There are 
two high pressure cylinders, B, diameter 20 inches, stroke 30 
inches, and two low pressure cylinders, C, 38 by 30 inches. 
The low pressure cylinders are jacketed. Short connecting 
rods from the crossheads are attached to two bell crank le- 
vers, E, which have a throw of 27 inches. The crank con- 
nectingrods, F, are attached to the other ends of these bell 
Crank levers, and to a common pin in the driving crank, G, 
which latter crank has a throw of 15 inches. The valves 
(not shown in the engraving) are on top of the cylinders, and 
are operated by eccentrics working on an intermediate shaft, 
which is actuated by levers from the crossheads. No links 
are fitted to the valve gear of these engines, for the reason, 
already stated, that the engine need never be reversed. The 
propeller shaft, H, is, of course, vertical. 

The air and circulating pumps for the condenser are inde- 
pendent. There are four cylindrical tubular boilers, with an 
aggregate heating surface of 4,600 square feet. 

The question of how the Alarm herself would fare against 
the heavy guns of a modern ironclad at close quarters is real- 
ly of little moment. As we have shown, it would require 





and then the captain, in the wheel house, touches the key, 
and the explosion follows. 



ADMIRAL PORTER'S TORPEDO SPAR. 

several hard hits delivered in a number of different places 
to cause her to sink. All her vulnerable parts are entirely 
submerged, and any injury to her engines, etc., must come 
through her steel-plated deck, at which no projectile can be 
fired other than at a sharp and consequently disadvantageous 
angle. Probably a second torpedo from the Alarm would 
not be necessary to insure the destruction of any war vessel 
now afloat. At the distance under water at which she ex- 
plodes her mines, no plating is ever affixed to vessels; and 
the crushing-in of their timbers must inevitably follow the 
explosion. If the torpedo boat should become fastened in 
her enemy and go down with her, or succumb to a near fire, 
the loss would not be on our side. Lives are to be lost in 
war in any event; and if , by the sacrifice of a torpedo ves- 
sel costing a couple of hundred thousand dollars, we ever 
sink a great ironclad worth a million, the life mission of the 
former craft may well be deemed as fulfilled. 

The Alarm was built according to designs prepared by 
Admiral David D. Porter. She is an admirable sea boat, 
rising lightly and buoyantly to the largest waves. Her ven- 
tilating arrangements are excellent, and the quarters of both 
officers and men remarkably large and commodious. Her 
present commander is Lieutenant Frederick H. Paine,U.S.N., 
to whom we are indebted for the greater part of the facts 
here presented. 



British Patent Documents. 

The clumsiness of the British Patent Office is exemplified 
in the form of its patent documents and the ponderosity of 
its printed copies. Although other nations discarded years 
ago the feudal method of sheepskins and dangling seals, the 
Britishers still adhere to it. A British patent document con- 
sists of an animal skin, 2| feet long and 2 feet wide, filled 
with a long rigmarole reciting the titles of Her Majesty, and 
what she hath done by these presents. Scattered here and 
there on the margin of the skin are certain scrawls, supposed 
to be the official signatures of my lord this or his highness 
that, each of whom receives from twenty to fifty thousand 
dollars a year for suchlike exhaustive labor. The skin is 
further authenticated by the royal seal, consisting of a large 
disk of wax, bearing an embossed effigy of Her Majesty, 
seated on horseback, carrying a club or scepter. This bees- 
wax seal is six inches in diameter, one inch thick, set in a 



round tin box, and attached to the skin by cords. The weigh; 
of the document, with seal and appurtenances, is two pounds 
four ounces avoirdupois. The object of this formidable 
affair is to let the common people know that the government 
has granted a patent to Smith for a birdcage or a flat iron. 

In addition to the patent, the government also prints the 
drawings and specifications of each patent; and these are 
also unnecessarily spread out, covering a large area of paper. 
So bulky is the large majority of these copies that the gov- 
ernment has been compelled to curtail; a smaller and more 
compact style of printing has lately been adopted. An order 
has also recently been given to destroy nearly all the copies 
of printed specifications of expired patents : 250 tons of these 
valuable documents have already been carted away, and the 
process of destruction still continues. The only reason given 
for this is that it is difficult to find storage room, and it has, 
therefore, been determined to reduce the stock of copies to 
five apiece. The amount which these have cost to print is 
over $3,500,000, more than that sum having been spent in 
this way since 1852, when the Patent Law Beform Act 
authorized the printing of specifications. Large numbers 
have, of course, been given away from time to time, and still 
greater numbers have been sold; but the stock which still 
remains is a very large one, and by far the greater part of it 
is in constant demand. This wholesale destruction of public 
property is causing bitter complaints among the patent 
agents and consulting engineers who have been informed of 
it, as it will give much additional trouble to those employed 
in patent cases. The usual practice has been to purchase 
copies of the specification required for such purposes, and 
the agents were then able to work in their own offices. It 
will now be necessary for them to do much of their work at 
the Patent Office Library. It is also stated that the library 
of the Patent Office is to be " weeded " in order to give more 

space. 
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ROBAUGH'S LITTLE GIANT PUMP. 

We illustrate herewith a new hand pump adapted for 
almost any purpose where such a machine is required. It 
combines the action of a lifting and a force 
pump, supplying a continuous stream of 
water, and working, we are informed, easi- 
ly and regularly. 

The various parts are represented sepa- 
rately in the engraving. A is the outer or 
main cylinder, the upper portion of which 
is enlarged. Extending down nearly to 
the bottom of said enlarged part is an in- 
terior tube, B, in which works a piston, C. 
Attached to an extension of the rod of pis- 
ton, C, is a second piston, D, which moves 
in the smaller portion of tube, A, both 
pistons operating simultaneously. In pis- 
ton, D, is an upward opening valve; and 
in the portion, E, by which the body of 
the pump is connected to its supply tube, 
is an ordinary conical valve. F is the dis- 
charge pipe. 

The water is raised by the upstroke of 
the lower piston, through the bottom 
valve, into the lower part of the main tube. Thence it 
passes on the down stroke, through the valve in said lower 
piston, into the upper part of the main tube until the same 
is nearly filled. Each up and down stroke forces, then, by 
the joint action of the pistons, the water through the dis- 
charge pipe in a steady stream 

The pump has metallic valves; and its action being only a 
direct vertical movement, uniform wear is produced. Ac- 
cess to the interior is easily had, for repacking or repairs, by 




simply removing the bolts from the top of the pump, and 
lifting out the inside tube with piston, without disturbing 
either suction or discharge pipe. It is well adapted for wind- 
mill purposes, on account of equal pressure of the pistons on 
the up and the down stroke. It cannot freeze up, and may 
be' operated in either deep or shallow wells. 

Patented April 21, 1874. For further particulars, Messrs. 
Cook & McCue, general agents, of Ottumwa, Iowa, may be 
addressed. 
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Japanese Mushroom Culture. 

The mushroom is gradually leaving its position as a lux- 
ury; and if the interest, which has been manifested in its 
cultivation in this country and in England of late years, con- 
tinues, we may look to see the fungus as plentiful and as 
cheap in our markets as any other vegetable now in common 
use. Dried mushrooms, we learn, already constitute an im- 
portant staple of Japanese and Chinese trade. 

The best of the edible species of mushrooms of these coun- 
tries are known as "matsu-take" and "shii-take." The 
difficulties attendant on preserving the former kind almost 
exclude them from the market for export ; for not only do 
they decompose very rapidly, but even when successfully 
dried they are nearly tasteless, and thus useless in cookery. 
The shii-take species, however, have this peculiar excel- 
lence, that, though they are all but tasteless in their raw 
state, when they are dried they have an extremely fine 
flavor. The quantity that grows naturally on the decayed 
roots or cut stumps of the shil tree is not sufficient to meet 
the demand felt for them, consequently much skill has been 
brought to bear on their cultivation, notably by cutting off 
the trunks of the shil and other trees and forcing the growth 
of the mushroom on them. The shii tree grows abundantly 
in warm places having a southeasterly aspect; it attains to a 
height of about eighteen or nineteen feet. It has a long 
narrow leaf, thin and stiff, the front surface of a deep green 
color, the back of a brownish tint and glazed. The tree is 
an evergreen, the fruit (acorn) small, with a rough cupule. 
The acorns are steamed and eaten. The wood of the tree is 
used in the making of boats' oars, also for fuel and charcoal. 
Another oak, the kashiwa, from which mushrooms are ob- 
tained, is also plentiful in warm localities, and attains to a 
height of thirty or forty feet. The leaves are used in cook- 
ery, and the wood is in great demand for divining sticks, for 
which it is considered the best. The donguri, another spe- 
cies, is to be found all over the country; it grows to about 
eighteen or nineteen feet, has very thick branches and dense 
foliage; the leaf is slightly oval and slightly wrinkled. The 
fruit (acorn), after being pounded and steeped in water, is 
made into dumplings and eaten in this form. The wood is 
much used for boat-making and also for carts. Mushrooms 
are obtained from any of the above in the following manner: 
About the beginning of autumn the trunk, about five or six 
inches in diameter, of any one of these trees, is selected and 
cut up into lengths of four or five feet ; each piece is then 
split down lengthwise into four, and on the outer bark slight 
incisions are either made at once with a hatchet or the cut 
logs are left till the following spring, and then deep wounds 
seven or eight inches long are incised on them. Assuming 
the first course to have been pursued, the logs, after having 
received several slight incisions, are placed in a wood or 
grove where they can get the full benefit of the air and 
heat. In about three years they will be tolerably rotten in 
parts. After the more rotten parts are removed, they are 
placed against a rack in a slanting position, and about the 
middle of the ensuing spring the mushrooms will come forth 
in abundance. They are then gathered. The logs are, how- 
ever, still kept, and are submitted to the following process: 
Every morning they are put in water, where they remain till 
afternoon, when they are taken out, laid lengthwise on the 
ground, and beaten with a mallet. They are then ranged on 
end in the same slanting position as before, and in two or 
three days mushrooms will again make their appearance 
in plenty. 

In Yenshin the custom is to beat the logs so heavily that 
the wood swells, and this induces mushrooms of a more than 
ordinarily large growth. If the logs are beaten gently, a 
greater number of small-sized mushrooms grow up in suc- 
cession. In places where there is a scarcity of water, rain 
water should be kept for steeping the logs in. There is yet 
another plan. The cut logs are at once buried in the earth, 
and in a year's time are dug out and beaten in the manner as 
above described. The mushrooms thus grown are stored in 
a barn on shelves ranged along three sides, with braziers 
lighted under. Afterwards they are placed in small boxes, 
the bottoms of which are lined either with straw or bamboo 
mats. These boxes are then ranged on the shelves and all 
approaches carefully closed. An even degree of warmth is 
thus diffused. The boxes ranged on the upper or lower 
tiers are constantly changed, so that the contents of each are 
thoroughly dried. Another mode of drying is to string the 
mushrooms on thin strips of bamboos, which are piled to- 
gether near the brazier; the heat is well kept in by inverting 
a closely woven basket over them. Dried mushrooms are 
much esteemed in China, and they are also largely consumed 
by Japanese either as a dish by themselves or as a condiment 
with other dishes. Dried mushrooms retain their flavor for 
a great length of time, and thus bear transport to any dis- 
tance very well. 



A New Use for Glycerin. 

Physicians and dentists who use small mirrors to explore 
the throat and teeth, astronomers employing large mirrors 
out of doors, all who have occasion to use spy glasses in 
foggy weather, and especially those near-sighted persons 
who cannot shave themselves without bringing their noses 
almost in contact with the looking glass, are doubtless aware 
that the luster of mirrors becomes soon dimmed by the 
breath, by dew, and generally by water in a vaporous state. 
The way to prevent this troublesome fog is simply to wipe 
the surface of the mirror before using with a rag moistened 
with glycerin. By this substance, watery vapor is com- 
pletely taken up. 



SPIKE MACHINERY. 

We extract this week from Knight's " Mechanical Dic- 
tionary "* an interesting series of illustrations representing 
various forms of spikes and the mode of manufacturing the 
same. 

SPIKES 

are nails, above the tenpenny size. Twelvepenny spikes are 
3J inches long, and weigh 45 to the lb. ; the succeeding sizes 
are sixteenpenny, twentypenny, and thirtypenny, and then 
follow the railroad spikes, of large size and various patterns. 
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In producing new forms of spikes, inventors have chiefly 
adapted them to the securing of railway rails; and the com- 
monest expedient for increasing the holding power is to ser- 
rate the edge of the spike, or to construct it so that its points 
will spread apart on its being driven home. In Fig. 1 we 
illustrate several forms of spikes. 

a shows a rail composed of an upper rail and a grooved 
bedding-piece, secured by spikes of the ordinary kind, b is 
curved, to cause it to bear more strongly against the rail, and 
the head has a shoulder at the back, which comes in contact 
with the wood before the hooked forepart touches the flange 
of the rail, in order to lessen and equalize the strain on the 
head, and prevent its being broken off in driving. In c, the 
sides are corrugated, so that the wood may swell into the in- 
dentations, but not hold the spike too tightly to prevent its 
being drawn. In d a part of the shank has a winding surface, 
so as to cause the spike to twist, engaging the serrations in 
the wood. In e, the spike has winged point and spiral barbs 
upon two of its edges. In/, the shank has a serrated wing on 
each side, g is a screw spike, having the under side of its 
head so beveled as to bear firmly on the flange of the rail. 
h iklm are split spikes, having prongs which diverge when 
driven into the wood, nop are spikes having serrations on 
one side, and held firmly by keys ; in the latter a projection on 
the spike enters a notch in the key to keep the key in place 
after being driven. 

For the manufacture, the 

SPIKE MACHINERY 

represented in Figs. 2, 3, and 4 is used. In Fig. 2, the rod is 
fed between the rolls, II II, the upper one of which rotates 
in adjustable and the lower in fixed bearings, and is presented 
to the action of a pair of cutters carried upon two vertical 
posts, a a', which, by means of a cam, d, and connections, 
are opened to receive the rod, and closed to form the point 
of the spike and cut it off. A cam, e, turning in a yoke, E, 

Fig. 2. 




imparts a traversing motion to the carriage, B B, and a cam, 
F, rocks the lever, c, which carries a die, b>, between which 
| and the stationary die, b, the body of the spike is formed. 
\ The die, b>, is, by means of inclined parallel guides, I I, 
\ partially rotated, so as to close gradually on the body of the 
spike. While the spike is clamped between the dies, the 
header, O, having a slot, i, into which passes a pin, i', con- 
necting it loosely with the bed, advances with the bed, and 



is brought in contact with the end of the blank, which pro- 
jects beyond the dies, at the same time turning on its pivot, 
so that its pressure is first applied to one side of the head, 
and is gradually brought to bear squarely upon it at the com- 
pletion of its stroke. 

In Fig. 3, a gage, K, is adjusted to determine the length 

Fig. 3. 




of the spike or bolt, which is first grasped between two mov- 
ing dies, CD, that shape the body. A vertically moving die, 
c 7 , operated by the lever, W, forms the point, and a second 
vertically moving die, /, operated by the lever, b, the head. 
The levers, W b, have pivoted arms, which are turned down, 
so as to be acted on by cams when spikes are to be made, but 
are lifted out of contact with the cams in making plain 
bolts. 

A cutter, 0, advanced by a cam and retracted by a cord 
and weight, or a spring, severs the blanks. 

In Fig. 4, the bed, D, is traversed by gearing from the 

Fig. 4. 
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roller, B, which also has gear connection with the cam roller, 
C. The bed is grooved to form the lower half of the spike, 
the upper half being formed by the cam roller, which has a 
transverse notch that shapes the head as the rod enters be- 
tween, it and the table, and the point is tapered as the spike 
emerges from between them. Small supporting rolls beneath 
steady the table and prevent it from tilting. 

Slide Valve Friction. 

We published in our Supplement, No. 62, a communi- 
cation on the subject of friction of plain slide valves, by Mr. 
John W. Hill, M.E. , taken from the columns of the Engi- 
neering and Mining Journal. The writer quotes from an ar- 
ticle in the Scientific American of September 20, 1876, 
wherein was contained a brief calculation as to the loss due 
to friction of an unrelieved valve, wherein it was stated that, 
under circumstances in nowise phenomenal, a total waste of 
58 per cent, of the " power " of the engine would obtain. 
This error is so obvious that it scarcely needs the care which 
the above writer has taken to refute it; and we can only re- 
gret that our attention was not directed to the subject at an 
earlier date, in order that we might have more promptly 
made this correction. The loss referred to is clearly a very 
much less percentage of the power. 

In any journal such as the Scientific American, where 
a large staff of contributors, selected on account of their 
superior attainments in the various branches of Science and 
Mechanics, is constantly employed, the editor is naturally 
apt to rely in some measure on the special knowledge of the 
writers; and for this reason their contributions are, as a rule, 
not subjected to close analysis, as experience proves the same 
rarely to reveal a material error. Mr. Joshua Rose, who is 
now in fault, is so able an expert in mechanical matters, and 
one usually so correct in his opinions, that the above inad- 
vertence on his part will scarcely vitiate an otherwise excel- 
lent article. 

m * ■ > » 

A Concrete Wall. — The United States Government has 
built a concrete wall at Minneapolis, Minn., for the protec- 
tion of St. Anthony's Falls. The wall, which cost $900,000 
is 1,875 feet long, 40 feet high, 7 feet wide at the base, and 4 
feet at the top. 
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Our Washington Correspondence. 

To the Editor of the Scientific American : 

Since my last a bill has been introduced by Mr. Wadleigh 
into the Senate " to cure defects in certain letters patent for 
inventions and designs," which is as follows: 

Be it enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled, That all 
instruments purporting to be letters patent of the Uni- 
ted States for inventions and designs heretofore issued 
under the seal of the Patent Office, and signed by the Secre- 
tary of the Interior, and countersigned by an Assistant Com- 
missioner of Patents, under the title of Acting Commissioner 
of Patents, when there was no Commissioner of Patents, be, 
and be held to be, valid and of the same force and effect as 
if such Acting Commissioner of Patents had been Commis- 
sioner of Patents, and had countersigned as such. 

This bill is supposed to have reference to patents signed 
by Assistant Commissioner Doolittle during the time when 
there was no Commissioner, before General Spear was con- 
firmed. 

Another Senate bill, which was introduced by Mr. Dawes, 
will, if it becomes a law, extend the wood pulp machine 
patent of Henry Voelter, now about to expire, for seven 
years longer, thus making its duration twenty-eight years. 

Senator Boutwell has presented a petition from E. N. 
Horsford, for an extension of his patent on making baking 
powder. 

Senator Logan presented resolutions of the Illinois legisla- 
ture instructing the senators and representatives from, their 
State to use their utmost efforts to secure such amendments ; 
to the patent laws of the United States as will allow any 
person to use any patented invention upon executing a bond 
in such sum and with such security as the Circuit Court of the 
United States for the District, in which such use is to be made, 
shall direct, sufih person to pay to the owners of such inven- 
tions a proper license fee for the use of the same: which bond 
shall be filed in the office of the clerk of said court, and that 
in all cases the measure of the license shall be such sum as 
will give the inventor reasonable compensation for his time, 
labor, ingenuity, and expense, not in any case to exceed the 
fee fixed for such use in contracts made by the inventor or 
owner, and such license fee to be -the measure of damages in 
all actions and proceedings for the infringement of patents, 
and no other recovery for damages or profits to be allowed. 
The resolutions were read and referred to the committee on 
patents. This is substantially the style of legislation that 
the Grangers tried to push through Congress some two or 
three years since, when a bill was introduced, by Mr. Sayler 
I believe, with provisions very similar to the above. 

In the House, Mr. Vance, on the part of the committee on 
patents, reported adversely on the application of Mr. Horace 
Woodman for an extension of his patent on stripping cotton 
cards; and the same gentleman reported favorably on the 
application of E. A. Leland for an extension of his patent on 
paint cans. 

In accordance with the request of the Smithsonian Insti- 
tute, mentioned in my last, a bill has passed both houses of 
Congress appropriating $250,000 for the erection of a fire- 
proof building, 300 feet square, on a plan designed by 
General Meigs, for a national museum, to be built on the 
Smithsonian grounds, for the exhibition of the various con- 
tributions to the Smithsonian Institute of the foreign com- 
missioners at the Centennial. If General Meigs succeeds in 
putting up a fireproof building in this city of that size for 
the price stated, it will be the cheapest building ever erected, 
that Uncle Sam had to pay for. 

The Agricultural Department has also had various dona- 
tion from different commissioners, and $2,000 have been al- 
lowed it for erecting a gallery in its museum for their proper 
display. Thirty thousand dollars have been appropriated 
to the same department for seeds, to be distributed in that 
portion of our country that has been ravaged by grass- 
hoppers. 

A short time since, the President sent a memorial from some 
of your prominent citizens, asking for a site to be given on 
one of the islands in New York harbor for the erection of the 
Bartholdi statue of Liberty, and to-day Mr. Hewitt reported 
from the committee on foreign affairs a resolution authoriz- 
ing the President to accept the statue when presented, and 
donating a site for its erection. 

Mr. E. M. Marble, of Michigan, has been nominated by the 
President for the position of examiner-in-chief, who, it is re- 
ported, is to take the place of Mr. Woodward on the Board 
of Appeals. 

Bear Admiral Goldsborough, commandant of the Navy 
Yard in this city, was buried to-day. This makes the sixth 
of his high rank who has died within a little more than a 
month. He was an officer of great experience, having 
ioined the navy as a midshipman in 1812, and thus served 
his country for a period of over sixty -five years. 

Some time since, Congress appropriated $200,000 to com- 
plete the Washington monument in this city; but before ex- 
pending this amount it was determined to ascertain whether 
the ground was solid enough to bear the immense weight 
which would be placed upon it if the monument was erected 
in the style contemplated in the design, and about $2,500 have 
been expended in boring, etc., to test this important matter. 
The examination is said to have developed the fact that the 
completion of the structure in its present site is impractica- 
ble, and it is therefore suggested that the part of the monu- 
ment now erected be taken down and erected in another por- 
tion of the city in a different and, it is to be hoped, a better 



style, one that will not be thought, like the present nonde- 
script structure, to be a shot tower or glasshouse, and one 
that will be an honor to him whose virtues it is intended to 
commemorate. Occasional. 



The Iron Plow. 

To the Editor of the Scientific American: 

I notice in the " Scientific American Handbook," an ac- 
count, with portraits, of some distinguished inventors: 
among others Jethro Wood, whom you style the inventor of 
the modern cast iron plow, patented 1814; and you add: 
" Previously to this time, the plow was a stick of wood, 
plated with iron." 

This is a mistake. Joseph Smith established a plow fac- 
tory and made and sold plows at Smithtown, on the Dela- 
ware river, in Bucks county, Pa., in 1805. I have before 
me an account of the number made each year to 1814: In 
1805, 20 plows; in 1806, 50; in 1807, 70; in 1808, 88; in 1809, 
83; in 1810, 83; in 1811, 141; in 1812, 196; in 1813, 285; in 
1814, 239. 

These plows were made with cast iron moulds and land 
sides, and some had cast shares. They were made under 
a patent granted to Bobert Smith, or to Bobert Smith and 
Joseph Smith. The old deed is still in existence, but I have 
.not seen it for a long while. 

When Jethro Wood was advised by my grandfather, 
Joseph Smith, of what he had accomplished, Mr. Wood de- 
clared him to be a pirate. J. Heston Smith. 

Lambertville, N. J. 

The Balestrierl (?) Reflector. 

To the Editor of the Scientific American : 

It is but fair that this, like every other question, should be 
decided in accordance with the facts in the case. In 1857, I 
made that reflector, as complete as an invention as it is to- 
day. The form, number of rings, etc., were precisely as 
they appear in your engraving. This I am prepared to prove 
by a number of living witnesses. 

In a communication to you, written, I think, in January, 
1870, and published by you in February, 1870, I stated that, 
12 or 15 years previously, I made this apparatus, and that it 
proved a powerful reflector. David Shivb. 

Allentown, Pa. 

The Commercial Value of Scientific Knowledge. 

At the annual meeting of the Birmingham and Midland 
Institute, England, the chairman, Mr. J. Thackray Bunce, 
in the course of his address spoke at some length on what we 
may term the commercial value of scientific knowledge, or 
on the value of that kind of information to those engaged in 
manufactures and in industrial pursuits of all kinds. 

" By a study of Science we do not mean study in its high- 
est and best sense, a search after knowledge for its own sake, 
but that amount of study which is undertaken for the advan- 
tage it gives in competition with other manufacturers or pro- 
fessionals, and with other nations. As a nation we must be 
workers, producers; we cannot afford to wander about the 
by-ways of learning for the mere pleasure of gaining know- 
ledge; we must, or the great majority of us must, tread the 
broad roads already graded and laid out by previous work- 
ers, picking up all the information we can, and storing it in 
orderly fashion in our mental wallets for use by and by. 
Others amongst us — a gradually increasing number — will 
strike out paths for themselves across untrodden fields, and 
seek for new treasures with more or less of success. We 
cannot al 1 make researches and experiments, nor are we all 
fitted for the work; but we can all learn something of what 
is known already, and so prepare ourselves to take advan- 
tage of and utilize the discoveries of scientific investigators. 
Every artisan in the kingdom can, if he will, make himself 
acquainted with the principles on which the practices with 
which he is familiar are based, and there is no manufacture 
and no industry in the country which would not be benefited 
by such knowledge on the part of its workers. In a few years 
now a considerable portion of our workers will be men who 
are more or less well grounded in theory; they are receiving 
a techrical education, and when they enter the ranks of the 
ndustrial army they must, in the natural order of things, 
occupy prominent places. Even now Whitworth scholars, 
at present a comparatively small number, make their way 
readily to the front, and in competition with mere rule-of- 
thumb men gain an easy victory. This patent fact will 
shortly make an impression on the artisan world, and in a 
few years we shall see that technical education will be re- 
garded as a necessary part of the training of our mechanics 
and other workers. 

" It will be readily understood how important is the pos- 
session of both theoretical and practical knowledge by the 
worker, for, while the scientific man is capable of pointing 
out improvements in processes, he is so placed in the ma- 
jority of cases that he is unacquainted with the methods of 
working; on the other hand, the practical man, looking 
upon his processes as trade secrets, and being unacquainted 
with their defects, never seeks the aid which a knowledge 
of Science places at his disposal." Many instances of a per- 
sistence in wrong methods or in wasteful processes might be 
collected, but one alluded to by Mr. Bunce will sufficiently 
indicate the commercial value of a knowledge of Science. 
" Birmingham, as is well known, reckons amongst its most 
important industries the manufacture of jewelry, and in the 
processes of coloring and refining gold and silver consider- 
able waste of the valuable metals was, and probably is still 



to some extent, incurred. In the process of coloring gold 
articles a minute portion of the valuable metal is washed off ; 
but owing to a want of acquaintance with the chemical pro- 
cesses involved, only a percentage of the gold is recovered 
from the washing waters. Thus, in recovering silver from 
the liquor, the usual process is to throw it down as chloride 
by means of common salt, but the workmen and the employ- 
ers, being unaware of the fact that an excess of salt redis- 
solves a portion of the silver, have for years been throwing 
away a considerable quantity of silver. On the authority of 
Mr. Woodward, the Professor of Chemistry to the Institute, 
it is stated that one firm has effected a very material saving 
in this process entirely by the knowledge gained by one of 
its members while attending the classes of the Institute. 
Here we have a definite instance of the commercial value of 
a knowledge of Science; but, if the proposition were not ob- 
viously true and required to be demonstrated by evidence, 
many instances might be gathered together." 

We have thus drawn attention to a subject, says the 
English Mechanic, which, in the course of the present year, 
will be much talked of in the principal seats of industry 
throughout the country. In speaking of the value of 
Science from a merely commercial point of view, we have 
endeavored to convince the masses of its importance to them 
as a matter of business, but we know that many of those 
who commence the study of Science for the less noble pur- 
pose will be induced to pursue knowledge for its own sake, 
while none can be utterly insensible to its refining and 
elevating influences. 



Do Snakes Catch Fish? 

A. W. Chase, of the United States Coast Survey, describes, 

in a note to the editor of the Popular Science Monthly, a con- 

1 test which he and a brother officer witnessed in 1867 on the 

Purissima, a small trout stream about twenty-four miles 

south of San Francisco: 

" We had been fishing on the stream, and came to a high 
bank which overlooked a transparent pool of water about 
ten feet in diameter and four feet in depth. This pool was 
fringed with willows, and had on one side a small gravel 
bank. The trout at first sight was lying in mid-water, head- 
ing up stream. It was, as afterward ascertained, fully nine 
inches in length — a very desirable prize for an angler. 
While studying how to cast our flies to secure him, a novel 
fisherman appeared, and so quick were his actions that we 
suspended our own to witness them. This new enemy of 
the trout was a large water-snake of the common variety, 
striped black and yellow. He swam up the pool on the sur- 
face until over the trout, when he made a dive, and by a 
dexterous movement seized the trout in such a fashion that 
the jaws of the snake closed its mouth. The fight then com- 
menced. The trout had the use of its tail and fins, and 
could drag the snake from the surface; when near the bot- 
tom, however, the snake made use of its tail by winding it 
around every stone or root that it could reach. After secur- 
ing this tail hold it could drag the trout toward the bank, 
but, on letting go, the trout would have a new advantage. 
This battle was continued for full twenty minutes, when the 
snake managed to get its tail out of the water and clasped 
around the root of one of the willows mentioned as over- 
hanging the pool. The battle was then up. for the snake 
gradually put coil after coil around the root, with each one 
dragging the fish toward the land. When half its body was 
coiled it unloosened its first hold and stretched the end of its 
I tail out in every direction, and finding another root, made 
fast, and now, using both, dragged the trout out on the 
gravel bank. It now had it under control, and uncoiling, 
the snake dragged the fish fully ten feet up on the bank, and 
I suppose would have gorged him. We killed the snake and 
replaced the trout in the water, as we thought that he de- 
served iiberty. He was apparently unhurt, and in a few 
moments darted off. That the water-snake of our California 
brooks will prey upon the young of trout, and also smaller 
and less active fishes, I have noticed, but never have seen an 

attack on a fish so large or one more hotly contested." 
» < « » t» 

Dried Potatoes. 

A German journal thus describes the manufacture of 
"dried potatoes," as conducted at Carsten's works in Lubeck: 
The potatoes are peeled with the hand, and cut into disks by 
a machine. These are put into a basket, and this into a 
boiler, where the potatoes are nearly, but not quite, boiled. 
The disks are next put on wire frames in a dry oven, where 
they are dried quite hard. It is important to preserve the 
color of the potatoes, and to prevent their turning gray, as 
they would by the above process alone. The material, after 
slicing, is treated with cold water, to which has been added 
one per cent of sulphuric acid, or one to two per cent of 
muriatic acid. Then it is washed in pure water, and the 
drying proceeds. The preparation obtained, which has lost 
' none of its starch, is of a slightly citron-yellow tint, and 
transparent like gum. Boiled with water and a little salt, it 
is said to resume the natural color and fibrous structure of 
potatoes, and is n:,t distinguishable in taste from the newly 
boiled vegetable. 

Adulterating Rubber. 

The use of the salts of barium for adulterating goods sold 
by weight is on the increase. Some rubber goods have been 
found with these salts in the material, which on combustion 
left as much as 60 per cent of ash, pure rubber leaving only 
2 - 5 or 3 per cent. The adulterated goods cracked and lost 
| their elasticity. 
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PRACTICAL MECHANISM. 



BY JOSHUA ROSE. 



New Series— No. XXII. 



BENCH WORK. 



Turning now for a space from examples requiring so much 
lathe work, we come to deal more particularly with the 
bench and the devices and operations connected with it. 

A good bench is a great assistance to a pattern maker. It 
should be perfectly true on its upper surface, which is best 
made of hard wood and covered with a coat of varnish to 
prevent dust or drippings of glue from adhering to it, so that 
it is always cleanly in appearance. The vise, when screwed 
close to the bench, should come level with its top, and the 
butt or stop for work to press against should be so con- 
structed that its height may be readily altered, as this 
will have to be done perhaps fifty times a day. In the 
absence of a well contrived mechanical stop, which always 
admits of re-adjustment without stooping, I should recom- 
mend a stop of wood made by placing two wedges together, 

as shown at A and B, Fig. 
158. A pin is fixed tightly 
in the wedge, A, which 
slides in a groove in B for 
a short distance; this pre- 
vents the wedges from fall- 
ing apart when loosened. 
A light tap on B loosens, 
and one on A tightens, 
the stop. The ordinary 
contrivances used at the 
bench, in addition to the 
workman's tools, are the shooting board (already described), 
the mitre box, and the bench hook. The mitre box is a con- 
trivance to enable a workman to saw mouldings, pipe pat- 
terns, etc. , to an angle of 45° ; it is simply a trough with saw 
cuts made at the required angle. The stuff to be cut is laid 



This joint, besides being glued, may be fastened with screws, 
or, if very thin, riveted with short pieces of lead wire. 

A very superior method of jointing is the dovetail, shown 
in Pig. 164, which is serviceable for connecting the ends and 
sides of a box, or any article in that form. The strength of 
the corner formed in this way is only limited by that of the 
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in the trough and pressed to one of its sides, the saw being 
guided by the saw cut. The bench hook is a piece of wood 
sawn to the shape shown in Fig. 159, and is used as a butt; 
for timber, in cross-cutting work, should not be sawn directly 
on the bench. 

Figs. 160, 161, and 162 are illustrations of different methods 
of jointing pieces of wood together so as to form a square or 
any angle. Fig. 160 represents 
a tenon and mortise joint, made 
as follows: The two pieces, A 
and B, having been planed or 
otherwise made to size as re- 
quired, are marked for the posi- 
tion and length of the mortise in 
one case, and for the length of the 
tenon in the other; both pieces 
are now gauged with a mortise 
gauge, both being marked alike; 
and then from the face side we 
'"--~jy mark a tenon or mortise of the 

size required, which is generally a third of the thickness of 
the stuff. Where the mortise approaches the end of the 
piece, a provision has to be made to insure strength by add- 
ing the extension denoted in Fig. 160 by the dotted lines. 
This practice, however, though often adopted in carpentry, 
is rarely admissable in pattern work; and in its stead, the 
tenon or the piece, B, is diminished in width, as shown in 
Fig. 163, the mortise being made to correspond. In order 
to avoid breakage during the cutting of the mortise, the 
piece, A, Fig. 160, is got out an inch or two longer, which 
excess is sawn off after the glue is dry; an excess of a J to 
| an inch should also be allowed on the tenon, as it is neces- 
sary to chamfer off the corners of the tenon so that in driving 
it may not damage the mortise. To prevent the tenon from, 
in time, working out, the mortise is slightly tapered; that 
is, made wider on the side remote from the piece carrying 
the tenon. Then the tenon is provided with two saw cuts, 
one on each side, near the edge; and after being driven home, 



material itself; therefore it should be preferred when availa- 
ble in making standard patterns, or for work too thin to ad- 
mit nails or screws; the corner formed by this joint is not 
litoited to 90° or a square, so called, but may form any angle. 
Nor" is it imperative that the sides or ends of the box or other 
article be parallel. They may incline towards one another 
like a pyramid ; a mill hopper is a familiar example of this. 
If it be required to dovetail a box together, get out four 
pieces for the sides and ends, to be of the full length and 
width of the box outside, respectively. They are to be 
planed all over, not omitting the ends. The gauge, that is 
already set to the thickness of the stuff, must now be run 
along the ends, marking a line on both sides of each piece. 
Then mark and cut out the pins as on the piece, A; the 
dovetail openings, in B, are traced from the pins in A. The 
pieces, having been tried and found to go together, are finally 
brought into contact and held in their places with glue. 

Fig. 162 is a mitre joint, the only one serviceable to mould- 
ings, pipes, and other curved pieces. It is not a strong form 
of joint, and is only used where the preceding kinds are in- 
applicable. It is made with glue, the pieces having been 
previously sized; and as an additional precaution, if the work 
will admit, nails, brads, or screws are inserted at right 
angles to one another. 

As an example, to make the pattern for a pillow block, as 
shown in Fig. 165. This pattern will be more easily moulded 
with the base up; that is to say, it will lie in the sand in the 
reverse position to what it is drawn in Fig. 165. Prints will 
be required for the bolt holes, square prints for the recesses 
in the block intended to be cored out to receive the heads of 



reasons : Brasses of this kind, and of a size not larger than is 
required for a journal about ten inches in diameter, can be 
fitted in much quicker "by chipping and filing than by any 
other method; and in any event, a great deal of labor and 
metal can be saved by constructing the pattern of the neces- 
sary shape.. Since, however, to give the required shape 
without the reasons therefor would not convince the reader 
of the correctness of the method, I willfully explain the two. 
It has been stated in former remarks that brass castings are 
smaller than the patterns from which they are cast by an 
amount of -J- inch per foot, which is due to the contraction of 
the metal in cooling. Now, in addition to this contraction, 
the casting of a brass also contracts across the bore. Sup- 
pose, for example, that, in Fig. 166, A A represents a loco- 
motive axle box, and that B represents the brass for the same, 
the two being shown in section, while C represents the cast- 
ing for the brass. Beginning, then, with the casting, C, we 
have the following considerations : The diameter of the brass 
across D will be less than it should be, because such castings 
always close in that direction more than is due to the con- 
traction in cooling. As a consequence of this, the top of the 
bevels, as denoted by the dotted line, B, becomes less than it 
should be; and when the brass is fitted on the sides and let 
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wedges are driven into these cuts, thus locking the joint. . A 
joint more commonly in use among pattern makers is the 
half lap shown in Fig. 161, which has been already described. 
When this joint occurs away from the end of the pieces, the 
mortise need not, and should not, extend through the piece. 



the cap bolts, and round prints on the tops of the cheeks and 
oval prints on the base. We first plane a piece for the base, 
B B, to the correct size, allowing ^ inch to the foot for the 
contraction of the casting in cooling. We next draw center 
lines upon it on both sides. It must now be observed that a 
hollow or filleted corner appears where the cheeks of the 
block meet the base; and, further, that the recess in the block 
to receive the brasses is drawn to a depth coinciding with 
the height of the hollow or fillet. It will be advisable, 
therefore, to prepare a piece of the length from C to C, and 
to shape the ends to the outline of the cheeks, and, forming 
in this piece all the fillet, the cheeks may next be prepared 
of a thickness from the line, A to D. These must be strongly 
fastened, and are best mortised clear through the base, and 
glued fast. Two semicircular pieces must be turned for the 
portions outside the lines, A A, and three-cornered pieces 
must be fitted in the square recess to make it octagonal as 
required. Nothing now remains but to attach the core 
prints and make a suitable core box. A half box will suffice 
for the cap bolt holes, and a whole one for the holes in the 
base, as the cores for these latter will stand on end. To 
make the cap, we take a piece of timber large enough to make 
that portion of the cap that is above the line, C C; and we 
line or mark out the form of the cap on both sides (using a 
center line to make the marking on the two sides correspond), 
and pare away the surplus wood down to the lines. The 
pieces below the line, C C, are to be afterwards glued and 
nailed on. It is advisable to cut out a recess in the top of 
the cap, as shown in Fig. 166 at A B, to afford convenience 
to the machinist in using the wrench upon the nuts. Fig. 
167 is a sectional view of a pattern for the brasses; and this 
pattern requires great care in its making, for the following 



down in the box ready to fit on the crown and on the bevels, 
the bottom of the brass will bed and the bevels will not, as 
shown in the illustration. Now, supposing the angles to be 
at the top T L of an inch from the bevels of the box, then it 
will require about \ of an inch to be taken off the bottom of 
the brass to let the sides come to a fit, whereas if, when the 
bevels of the brass contact with the bevels of the box, the 
bottom of the brass were \ inch from the bottom of the box, 
■fg inch taken off the bevels would let the bottem come home. 
It is then easy to see that the pattern maker should make the 
pattern so as to allow for the shrinkage across D, and at the 
same time insure that the bevels of the brass shall contact 
with the box before the bottom does. Then by the time that 
the machinist has taken sufficient off the bevels of the brass 
to fit them to the bevels of the box, the crown will come 
home, and the best way to insure this is to make the bevels 
of the brafs of the same shape as those in the box, and then 
take a certain amount off the crown face of the brass (G in 
Fig. 166). What this amount should be depends upon the 
angle of the bevels; for bevels of 45° the proportions should 
be, for brasses of two and less inches bore, a full J F inch ; for 
brasses having a bore of from two to four .inches, ^ inch 
will answer; while, if the bore is from four to seven inches 
diameter, J inch will be a good proportion. If, however, 
the bevel is greater, these proportions may be increased. This 
is an important matter, and should never be overlooked or 
neglected, since it reduces the labor of fitting the brasses by 
at least one half. 

«m» 

Roumanian Amberi 

According to H. Biziste, of Bucharest, Roumanian amber 
differs totally from the German amber found on the shores 
of the Baltic Sea. Both are the fossil resins of antediluvian 
trees and agree in chemical composition, but differ in color. 
German amber is found only of light colors — yellow, white, 
and pink — while Roumanian amber is red, pink, brown, blue, 
green, and black. These colors are frequently found mixed 
in a single piece, and we also have lumps with silver-colored 
veins and gold specks. On account of this variety of colors, 
the Roumanian umber is highly esteemed, and the darker and 
more beautiful pieces are more costly than yellow amber, es- 
pecially as they are more rare. 

German amber is found in the sea or in alluvial earth; the 
Roumanian amber is only found in mountainous places and 
highlands, where it is sought and dug out by the peasants. 
The collection of amber languishes, or, more properly speak- 
ing, is never conducted in a rational manner. The peasants 
being ignorant, and lead only by instinct, dig here and there, 
wherever they guess that amber is to be found. Formerly, 
this amber was found in larger quantities, and also in much 
larger pieces than at present. Biziste is of the opinion that 
if the search for amber and its collection should be carried on 
in a scientific manner, by competent judges, it would prove 
remunerative. At the Vienna Exhibition, Biziste took a 
diploma for a beautiful collection of cigar holders, orna- 
ments, etc., made of black amber. 

.♦ <«>♦■ 

Salicylic Acid as a Syrup Preservative. — M. Lagoux, 
after a series of experiments to determine the minimum per- 
centage of salicylic acid to be added to fruit syrups to pre- 
vent fermentation in hot weather, reports the proper quantity 
of acid to be equal to xtjW * ne weight of the sugar contained 
in the syrup. 
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IMPROVED STEAM ENGINE CUT-OFF. 

We illustrate herewith a new and simple cut-off, which is 
positive in its action, has few parts, has no springs or other 
appliances requiring constant attention and delicate adjust- 
ment, and is controlled by the governor so as to cut off steam, 
we are informed, at from one sixteenth to seven tenths of the 
stroke. Pig. 1 is a horizontal section through valve chest 
and cylinder, and Fig. 2 a view of the cut-off mechanism, 
all of which, it will be noticed, is easily accessible. 

The cut-off valve, A, Pig. 1, works on the 
back of the main slide valve, so that, when 
either end of the cut-off is down, the steam ^-~. 

is shut off from that end of the slide, which 
moves freely under the cover of the cut-off 
valve. The shaft of the cut-off valve, it will 
be observed, is squared in order to admit of 
the firm attachment of the valve. Where the 
shaft passes through the steam chest, it fits 
into a simple bushing, next to which and 
within the chest there is a collar. The press- 
ure of steam on the chest then forces the shaft 
outward, making a steamtight joint between 
the collar and inside end of the bushing. The 
use of a stuffing box is thus avoided, and fric- 
tion is greatly reduced. 

Outside the valve chest and rigidly attached 
to the rock shaft is the rock lever, B. In this 
are guides (dotted lines) for rack bars, C, upon 
which bars are formed stops, as shown in Fig. 
2. D is the governor rod which, by a short 
lever, is connected with a pinion which is 
loose upon the valve rock shaft, and which 
engages the rack bars, C. It will be evident 
that any motion communicated to the pinion 
from the governor will cause the rack bars to 
advance and recede, and in this way the stops 
will be moved either nearertogether or further 
apart, in horizontal direction. E is a rod 
which connects with a bell crank, which is 
vibrated by an eccentric on the main shaft. 
This rod moves a sliding bar, F, upon which 
toes or stops are attached. Inspection of Fig. 
2 will show that, as this bar reciprocates, the 
beveled sides of its stops will come in contact 
with the stops on the rock lever, B. And as 
one or the other pair of stops come in contact, 
the result will be, as the sliding bar continues 
its motion, that the rock lever will be pushed 
to the right or left ; the valve shaft will thus 
be vibrated, and consequently the cut-off valve 
itself will be brought down upon one or the other end of the 
slide. Now it is clear that the time when this vibration of 
the cut-off shall occur depends upon the time, sooner or 
later, when the stops on the sliding bar come in contact with 
the stops on the rock lever; and if the horizontal distance 
between the latter is decreased, then this contact will occur 
sooner, and steam will be cut off earlier in the stroke; while, 
if it be increased, just the reverse will obtain. 

But the distance between the stops on the rock bar de- 
pends upon the relative position of the rack bars, C. By 
slightly converging theirguides toward the end of the rock 
bar, the contact of thes; stops with those on the sliding bar 
tends to give the same angu- 
lar movement to the lever, 
whether the former are at the 
outer or inner end of their 
travel. Then the governor, 
as already explained, regu- 
lates the position of the rack 
bars, C, and thus co ntrols the 
action of the device. The in- 
ventor points out that the lift 
of the cut-off valve is very 
small and need not be more 
than half the width of the 
induction port. The outside 
lap of the cut-off valve is so 

proportioned in relation to the steam ports in the main slide 
valve that, when one end of the cut-off valve is down on the 
back of the main slide, shutting steam off from that end of 
the cylinder, the pressure on the back of the cut-off valve is 
equal to the difference of the pressure of the steam in the 
steam chest and the expanding steam in the cylinder. When 
the piston has arrived at the end of its stroke, the main slide 
valve has moved back half its stroke, plus the lap and lead, 
to admit steam to that end of the cylinder; at the same time 
the main slide has closed the cylinder port at the other end 
of the cylinder; and its induction port has traveled past the 
end of the cut-off valve, admitting live steam to the under 
side of the plate, thus putting the cut-off valve in equilib- 
rium. Consequently the sliding bar, which gives motion to 
the rock shaft lever, through the toes in the bar and the stops 
in the lever, has no other resistance to overcome than simply 
the inertia of the valve, when called upon to move it so as 
to cut off the steam. The device, we are informed, can be 
applied cheaply to engines that are now built, or running, 
and requires but slight alteration to existing patterns. 

Patented January 16, 1877. For further particulars relative 
to sale of patent to shops, States, Territories, or on royalty, ad- 
dress the inventor, Mr. J. Fish, Summit, Union county, N.J. 



Gas Iron. 

The entire product of the Etna Iron Works, Allegheny 
City, Pa., is worked and heated in all departments with 
natural gas, brought to the works through pipes from the 
wells, which are nearly 1,500 feet deep, and situated in But- 
ler county, Pa., 19 miles from the mills. Iron treated with 
this fuel — pure hydrogen and carbon compounds — becomes 
homogeneous, and has a uniform strength and finish not to 
be found in ordinary grades of iron. The superiority of 




is released, the weight of the contents on the gates drop them 
and turn the shafts, releasing, by the pawl and cam connec- 
tions of the shafts, successively the remaining shaft sections, 
so as to drop automatically the gates and empty all the pock- 
ets. Simultaneously with the dropping of the bottom gates, 
vertically guided end gates, F, are raised when the water has 
full sweep through the scow, so as to produce the rapid sub- 
merging of the contents from the pockets. The entire load 
of the scow can thus be easily and rapidly discharged with- 
out requiring a large number of hands, and 
without loss of time. After the load is 
dropped into the water the bottom gates are 
raised, and simultaneously therewith the end 
gates and guard plates are closed. 

Patented through the Scientific American 
Patent Agency, November 28, 1876, by Mr. 
Daniel Allen, of Rondout, N.Y. 



Patent Rubber Worm— A New Fish Bait. 

Those small boys who are in the habit of 
converting their mouths into bait boxes, when 
they go fishing, will be gratified to learn that, 
through the genius of a recent inventor, they 
may continue to use that convenient recepta 
cle for a new bait which is free from the dis- 
advantages peculiar to the angle worm. Any 
boy who has meditated over the shortcomings 
of that slimy invertebrate knows that it 
squirms disagreeably, especially when acci- 
dentally bitten, that it has an affinity for dirt, 
which is annoying when swallowed; that, 
even when on the hook, it has a way of dis- 
solving off in the most unaccountable and ex- 
asperating manner; and that it perversely per- 
mits itself to be carried off piecemeal by 
suckers and minnows, in total disregard of 
its legitimate purpose. There can be no doubt 
that the day of the angle worm has passed, 
and that against the improved flexible rubber 
worm of Mr.W.H. Gregg (patented January 2, 
1877) he can no longer hope to compete. Serv- 
ing as bait, and at the same time as chewing 
gum, it must be evident to the least thought- 
ful that the rubber worm has an incontestable 
advantage. 



FISH'S VARIABLE CUT-OFF. 

natural gas iron is attributed to the amazing heating power 
of this new agent, as well as to an entire absence of sulphur 
and other impurities met with in all coals, and absorbed 
readily by iron when in a highly heated state. 

< Hi » 

A NEW DUMPING SCOW. 
We illustrate herewith a new dumping scow, which is so 
constructed as to admit of the rapid and convenient dis- 
charge of the load into the water by the automatic action of 
gates and the sweep of the water through the scow. The 
vessel is built in two separate boat-like structures, laterally 
connected, between which is a large intermediate space for 




Blue glass will cure a Spitz dog of hydrophobia, 
it up fine, and mix it with his food. 



Pound 



ALLEN'S DUMPING SCOW.-Fig. 1. 

material to be transported. This central space is divided into 
compartments that are closed at the bottom by hinged drop 
gates, D, which bear against the lower enlarged ends of pen- 
dent arms, B', when they are closed. Each gate is raised or 
lowered by means of suspension chains, E, at the ends, that 
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branch out from one common chain wound up on the ends 
of each top shaft, E', for each pocket. The shafts, E', turn 
in suitable bearings for winding up the chains by suitable 
crank or lever mechanisms, being retained by ratchets and 
pawls. The chains are alternately wound on the shafts in an 
opposite direction, so that, when the pawl of the first shaft 



Report of the Chief of Engineers, TT.S.A. 

There are 107 officers in the engineer corps 
of the United States Army. Sundry econom- 
ical critics, while urging great reductions in 
the numerical force of our military service, have dwelt upon 
the fact that the said officers are virtually in possession of 
sinecures, and that a smaller number could perform all the 
necessary work. As it requires three large volumes of nearly 
800 pages each to contain the reports of these gentlemen for 
a single year, and as not only was every individual of them 
on active service during the entire period, but additional 
civilian professional aid was largely needed, we strongly 
doubt whether their offices are likely to be sought after by 
those in quest of small work and large pay. 

The report before us is carried up to June 30, 1876. Part 
I. contains the report of General Humphreys, Chief of En- 
gineers, which is a summary 
of the material spread at 
length throughout the re- 
mainder of the work. From 
this it appears that 156 opera- 
tions, looking to the improve- 
ment of rivers, harbors, etc., 
were carried on, and that dur- 
ing the year over six million 
dollars were expended there- 
for. The full details of the 
various undertakings, illus- 
trated by a large number of 
maps and diagrams, occupy 
the remainder of Part I. and 
all of Part II. In Part III. there is a valuable series of 
notes on European surveys compiled by Major C. B. Corn- 
stock. These also are copiously illustrated, mainly with re- 
productions of the charts of different nations. There is a 
full report of Lieutenant Wheeler's surveys west of the 100th 
meridian and of the Yellowstone surveys. The work as a 
whole is an exceedingly instructive and valuable production, 
and may be recommended to the careful study of engi- 
neers. 
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Centennial Medals. 

An editorial in the New York Tribune recently censured 
the managers of the Centennial Exhibition for the delay in 
delivering the medals of awards. Mr. Goshorn replies to 
the Tribune's strictures, through the Philadelphia Evening 
Bulletin, that such a thing as the delivery of medals three or 
four months after the close of an exhibition was never heard 
of, and that the medals for the Vienna Exposition of 1873 
are still being distributed. The Centennial medals are now 
being manufactured at the United States Mint, Philadelphia, 
and Mr. Goshorn does not think that more than 500 have as 
yet been struck off. The medals will be given out as soon 
as they are ready, and all in good time. 

This answer will be satisfactory to several of our corre- 
spondents who have inquired as to when the medals would 
be delivered. 
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THE BAD LANDS OF WHITE KIVER. 

To the southeast of the Black Hills in Dakota Territory, 
and stretching nearly to the great sand hills of Nebraska, 
lies a sterile region, the soil of which is broken up by pro- 
jecting rocks, which give the whole district a remarkably 
uninviting appearance. So unsuited is it for habitation that 
the Indians, ages ago, gave it the name of the Bad Lands, 
which has belonged to it ever since. It is a work of im- 
mense difficulty to travel through this region, the ravines 
and valleys into which the rocks are worn being defiant ob- 
stacles in themselves and rendering it easy to lose one's way. 

It is to Dr. F. V. Hayden, now United States Geologist, 
whose researches in the Upper Missouri country extended 
from 1853 to 1806, that we are indebted for our most definite 
scientific knowledge of this region. 

The surrounding country is prairie, and the Bad Lands oc- 
cupy a valley about 100 miles long by 30 broad, which seems 
to have sunk away from the surface of the earth. We pub- 
lish herewith an engraving, for which we are indebted to the 
Christian Weekly, which well represents the general aspect 
of this valley, and the remarkable formations which charac- 
terize it. The rocks are fragments of what were once con- 
tinuous strata, but which are now broken into tower-like 
columns; and it needs, as Dr. A. C. Peale remarks, but little 
exercise of the imagination to fancy oneself in the streets of 
an ancient city, whose inhabitants left behind them spires, 
buttresses, and shafts as monuments of their labor and 
genius. 

M. De Girardin, a French traveler, gives the following 
account of a visit to the Bad Lands: " Accompanying one of 
the geologists, I ascended a hill and enjoyed one of the most 
wonderful of sights. At the extremity of an immense plain, 
rose-tinted by the reflection of the setting sun, there appeared 
to us an immense city in ruins — a city surrounded by walls 
and bastions, fiUqrl with palaces, gigantic domes, and mon- 
uments of most striking and fantastic architecture. At in- 
tervals, upon a soil white as snow, rose crumbling castles of 
a brick-red color, and pyramids with sharp summits, capped 
with shapeless masses, which seem to, tremble in the wind. 
In the center of this chaos stood a gigantic spectre-like col- 
umn. Descending into the valley, and passing between two 
columns of antediluvian architecture, we discover a vast am- 
phitheatre, surrounded by crumbling and indented hills of a 
rich yellow color, and a confused mass of miniature moun- 
tains, of red and yellow clay, thrown without order on a soil 
so hard that the horses' feet make no impression upon it." 

This desert, says Dr. Peale, is destitute of vegetation, and 
the scanty supply of water is strongly alkaline, coating the 
rocks with a white crust, where it evaporates. There are no 
signs of life, not a bird, nor even an insect. The geologist 
pursues his investigations surrounded by bleak and barren 
desolation. If he is there in midsummer, the scorching sun, 
pouring down in the hundred defiles that thread this pathless 



waste, is reflected back to him from the white or colored 
walls, unmitigated by a breath of air, or the shelter of a soli- 
tary shrub. 

This extraordinary region is a vast city of the dead ; and 
its spires and towers are the monuments of most remarkable 
extinct races of animals, whose remains are strewn through 
the debris in the greatest confusion. Thick layers of rock 
are composed of petrified bones, sometimes perfectly pre- 
served, and again reduced to powder. Vast numbers of tur- 
tles are found. 

Some of the animals combined the peculiarities of the bear, 
hog, and cat. Others, 18 feet in length, had points of re- 
semblance to the tapir, rhinoceros, hog, and horse, and still 
others represented a race that lived on both flesh and vegeta- 
bles, and yet chewed the cud like our cloven-footed grazers. 
These curious animals became extinct before the mammoth 
and mastodon lived. When they roamed over the country, 
Europe and Asia were represented by islands, scattered over 
a wide expanse of ocean, and our Atlantic seacoast extended 
back to the mountains, and far up the Mississippi valley. 
The region between the Rocky Mountains and the Missis- 
sippi was covered with great lakes, whose waters were at 
first salt, but gradually became fresh. Between these lakes 
were areas of land covered with a vegetation tropical in its 
luxuriance and profusion. Through its forests roamed herds 
of singular animals. In the bitter struggle of life, many 
species and genera were blotted out, and their remains 
washed into the lakes, to be imbedded in the then forming 
rocks. One of our most eminent geologists thus beautifully 
gives the picture of tertiary times : 

" Most of the continent exhibited an undulating surface, 
rounded hills, and broad valleys, covered with forests 
grander than any of the present day, or wide expanses of 
rich savannah, over which roamed countless herds of ani- 
mals, many of gigantic size, of which our present fauna re- 
tain but a few dwarfed representatives. Noble rivers flowed 
through plains and valleys, and sealike lakes, broader and 
more numerous than those the continent now bears, diversi- 
fied the scenery. 

" Through unnumbered ages the seasons ran their cease- 
less course, the sun rose and set, moons waxed and waned 
over this fair land, but no human eye was there to mark its 
beauty, nor human intellect to control and use its exuberant 
fertility. Flowers opened their many-colored petals on 
meadow and hillside, and filled the air with perfumes, but 
only for the delectation of the wandering bee. Fruits 
ripened in the sun, but there was no hand there to pluck, 
nor any speaking tongue to taste. Birds sang in the trees, 
but for no ears but their own. The surface of lake or river 
was whitened by no sail, nor furrowed by any prow but the 
breast of the water-fowl; and the far-reaching shores echoed 
no sound but the dash of the waves, and the lowing of the 
herds that slaked their thirst in the crystal waters." 



Gradually the lakes became filled with sediment, and the 
barriers over which their outlets flowed were slowly broken 
down and they were drained. Great climatic changes en- 
sued. Subsequently the country was elevated, and the pro- 
cess of erosion began. Bain channels cut deeper and deeper 
into the soft rocks, forming gorges which communicate in 
every direction, leaving monuments between giving the 
characteristic peculiarities of the Bad Lands. 

Yielding to the forces of nature, and crowded to the south- 
ward, during the glacial period, by the mantle of ice that 
covered the country, the inhabitants of this region disap- 
peared, until now the only living representative of them is 
the rhinoceros. Such changes are almost incomprehensible; 
but we should remember that the time in which they were 
effected is, to us, simply infinite. 

Changes are going on at present, which will eventually re- 
sult in the draining of our great lakes, as were those of the 
Bad Lands. " The cities that stand upon their banks will, 
ere that time, have grown colossal in size, then gray with 
age, then have fallen into decadence, and their sites be long 
forgotten ; but in the sediments that are now accumulating 
in these lake basins will lie many a wreck and skeleton, 
tree trunk, and floated leaf. Near the city sites and old 
river mouths, these sediments will be full of relics that will 
illustrate and explain the mingled comedy and tragedy of 
human life. These relics, the geologist of the future will 
doubtless gather, and study and moralize over, as we do the 
records of the tertiary age. Doubtless he will be taught the 
same lesson we are, that human life is infinitely short, and 
human achievements utterly insignificant." 



The Steam Engine of the Future. 

A lecture was lately delivered in Greenock in celebration 
of the anniversary of James Watt and the centenary of the 
completion of the first practical steam engine. Mr. J. Scott 
Russell was the lecturer, and the theme of his lecture took 
the form of queries as to whether we had discharged our 
duty as trustees of that valuable gift to mankind, whether 
we have during one century got out of the steam engine all 
the good to humanity which it was capable of producing, 
and, finally, what was the work which James Watt had left 
us to do in the coming century. Mr. Russell, in answering 
these questions, was of opinion that, as trustees of the steam 
engine, we had worthily discharged our duty; and that the 
duty left by Watt was, in point of fact, the invention of a 
new steam engine which should occupy less space, consume 
less fuel, and perform the work of the world at one half the 
cost, and render all the elements of modern life cheap and 
abundant, instead of dear and scarce. But is such an engine 
possible? It is not impossible ; and Mr. Russell's contribu- 
tion to the solution of the subject gives hope, says the Min- 
ing Journal, that " the steam engine of the future " may be- 
come a great fact before the end of the present century. 
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THE OLEO-MAKGABIN INDUSTRY. 

The manufacture of artificial butter, if it has not already 
reached the status of an important industry, certainly bids 
fair to take that rank before long. It has already attained 
a forward stage of development, which is shown by the fact 
of its having become specialized. The production of oleo- 
margarin is distinct from the butter manufacture; and in the 
future, while the former will be carried on by large estab- 
lisments where great quantities of fat can by special machin- 
ery be treated cheaply and with uniform results, the churn- 
ing of the oil with the milk, and the subsequent processes 
necessary for its conversion into butter, will be the work of 
probably numerous small factories. 

The details of the butter making are all embodied in an elab- 
orate article by Dr. Henry A. Mott, of this city, which were 
published, with illustrations, in the Scientific American 
Supplement some time ago, and they therefore need not 
be recapitulated here. Our object in the present article is to 
direct attention to the wholesale production of oleo-margarin, 
as carried on in this city, its growing commercial impor- 
tance, and the secret of its successful manufacture, as re- 
cently demonstrated by the original investigations of Pro- 
fessors Chandler and Adams and Dr. Mott. 

We were afforded an opportunity of examining into the 
details of the industry at the factory of the Commercial Man- 
ufacturing Company, where some eighty thousand lbs. of 
fat are daily converted into oil,about all of which at present 
is exported to Europe. Fat of all kinds is utilized, provided 
that it is perfectly sweet and clean ; and to insure this, the 
material on its reception is thrown into huge tanks and there 
thoroughly washed and minutely examined. Doubtful por- 
tions are at once rejected, and taken elsewhere in the factory, 
to be rendered into tallow. The clean washed fat, cut in 
suitable pieces, is then carried to an upper story and fed into 
chopping machines, whence, in a finely hashed, pulpy state, 
it runs at once into huge kettles of a capacity of 2,300 lbs. 
eacli. Upon the temperature at which it is melted in these 
receptacles depends the whole success of the process; and to 
this end the heat is never allowed' to rise above 120° Fah. 
Upon the experiments, and other considerations touching this 
point, we shall dwell in some detail further on. About two 
hours are consumed in the melting, during which process salt 
is added; and thenthe liquid, which meanwhile is constantly 
stirred by mechanical means, is conducted to settling kettles, 
where membrane and other impurities are deposited. From 
these vessels, while still hot, the "stock," as it is termed, is 
drawn off in cans and carried to the " seeding " room. Here 
the material is allowed to cool, when it becomes of about the 
consistence of tallow ; but it possesses a very apparent grain, 
being in this respect totally different from tallow, the promi- - 
nent characteristic of which is the entire absence of anything 
akin to granulation. In this state, the fat goes to four work- j 
men who stand be?,ide a four-armed revolving table. Work- 
man No. 1 adjusts a cloth to line a shallow box on the ex- 
tremity of one of the arms; workman No. 2 fills the cloth 
with stock ; workman No. 3 folds the fabric over, and work- 
man No. 4 removes the package ready for I he press. In the 
establishment we visited, there were eight huge hydraulic 
presses, each capable of holding several dozen filled bags at 
once, and of applying a pressure, if necessary, of 500 tons to 
the ram. The usual working pressure is about 300 tons, 
under which the pure clear oil, or oleo-margarin, is freely 
squeezed out, and runs directly from presses to the lower 
floor, where it is drawn off into tierces. 

There are various minor points in the process which we 
have here outlined, notably the straining of the oil or stock ] 
before it enters the cans for the seeding room ; the necessity 
of keeping that department at a constant temperature of from 
80° to 85°, etc., which we shall not stop to consider. One 
important advantage, however, is that in the manufacture 
there is no waste. The refuse fat, or any stock which be- 
comes, even in the least appreciable degree, tainted is at 
once rendered into tallow, for which there is always a good 
market. The contents of the bags, after the stock is pressed, 
are a fine quality of pure stearine, readily purchased by can- 
dle and soap makers ; and finally the scrap, after the tallow i 
rendering, is valuable as a fertilizer, and is sold at about half 
a cent a pound for that purpose. Even the edges of the 
stearine cakes, which yet contain a little unexpressed oil, are ; 
sent back to the melting tanks, in order that that fraction may 
be saved; and the cloths in which the stock is packed during ' 
pressing yield, while being cleansed after each use, several ! 
hundred gallons of oil a day, which goes, however, on ac- 
count of its being charged with impurities, to the tallow and 
not to the melting kettles. j 

The oil, as it enters the tierces, is perfectly pure, limpid, 
and sweet, and possesses a slight buttery odor. On becom- 
ing cold, it congeals into a hard, yellowish-white mass. But- 
terwas exhibited to us, prepared from fresh oil, which was 
not distinguishable from the genuine article, and which was 
undoubtedly superior in quality to the average butter sold in 
the markets at this time of year. 

Dr. Mott, in the article which we published recently, pre- 
sented a careful resume of all the various patented processes 
bearing on this subject of artificial butter making; and he 
pointed out very clearly that the only successful means 
which has been discovered is that invented and patented by 
Hippolyte Mege. Mege, it appears, discovered first that, to 
produce from the fat the necessary granulated material, a 
low temperature of melting is necessary, while a high one 
is destructive; and secondly, he devised the method of con- 
verting oil into butter by churning it with milk. The cor- 
roborating investigations of Drs. Chandler, Adams, and 



Mott leave little question but that Mege's discoveries bear 
as important a relation to artificial butter making as do the 
eye-pointed needle and feed motion to the sewing machine; 
and that, like the latter, it is hardly possible to produce the 
one any more than successfully to construct the other with- 
out the employment of these fundamental creations. Con- 
sequently, herein lies the cause of the failure of the 
various compounds which from time to time have been 
offered to the public, but which were not produced ac- 
cording to Mege's process. The record of Dr. Chandler's 
experiments shows a very extended investigation both into 
the past literature of the subject and into actual conditions 
in order to discover whether, by any other mode similar 
to that described by Mege, a like product could be obtained. 
The gist of Mege's idea is in these words : " My observation 
is that 125° Fah. is about as high as the heat can be raised 
safely in the melting kettles. Professor Chandler heated a 
sample to 150° Fall. ; and although the resulting product 
was carefully subjected to the regular processes, it possessed 
a disagreeable and offensive odor, which could not be eradi- 
cated. Fat heated to 143° and 130° yielded similar results. 
A trial was made wherein the heat was raised to 230°, and 
this product was worse than any. In fact, Dr. Chandler 
concludes that the higher the temperature, the inferior the 
product; and so narrow is the dividing- line that, while melt- 
ing at 123° yields good results, melting at 130° produces 
altogether bad ones: while nowhere does it appear that 
Mege's process has been anticipated. Dr. Chandler also 
states that he finds oleo-margarin butter "to be a good and 
wholesome article of food, and equally as free from injurious 
effects as the butter made from cream." Professor Adams' ex- 
periments were made simultaneously with those of Professor 
Chandler, and his results and conclusions are substantially 
the same. In order to verify the conclusions of both of the 
above eminent chemists, and at the same time to reach some 
further details as to the conditions of investigations, etc. , Dr. 
H. A. Mott has recently conducted a series of separate re- 
searches embodying four sets of experiments, in each of 
which from 400 lbs. to 500 lbs. of fat, prepared by washing, 
etc., were used. The results of his experiments are as follow. 

The object of experiment No. 1 was to note the effect 
of heating the fat to 160° Fah. This temperature was reached 
in 1 hour and 47 minutes; and the fat was allowed to remain 
thereat for 9 minutes. It was then allowed to rest in order to 
get a separation of the membrane. The refined fat, on being 
drawn off, was allowed to cool in a room at 85° Fah., and 
then packed in bags and subjected to the usual pressure. Its 
disagreeable odor and taste were strongly marked ; and when 
converted into butter, the latter was manifestly unfit for 
food. The sample exhibited to us by Dr. Mott plainly shows 
this, as it is evidently nothing but colored tallow. 

In experiment No. 2, a temperature of 150° was reached 
in 1 hour and 38 minutes, and the fat held thereat for 10 
minutes. Subsequent treatment was the same as the forego- 
ing, and the results were apparently identical. In experi- 
ment No. 3, the fat was heated to 140° in 1 hour and 34 min- 
utes, and kept thereat for 16 minutes: with similar results. 
Finally in experiment No. 4, where but 130° was reached, in 
1 hour and 27 minutes, and maintained for 11 minutes, no 
improvement on the foregoing was found. In every case 
the fresh oil had an unmistakable tallowy odor, which, after 
a few days, became exceedingly offensive. On the other 
hand, as we were shown by the samples, butter prepared 
from fat treated at the same time, at a temperature below 120°, 
was sweet and fresh. Of course the rationale of the discov- 
ery is simply that, at a certain point, the stearine is acted 
upon by the temperature in such a way that, when the liquid 
congeals, the stearine no longer crystallizes ; and instead of 
the grainy feeling, very palpable on drawing the finger 
through the partially concealed materia], there is merely the 
unctuous smoothness of common tallow. 

There is nothing about the process of making the oil 
which need excite the prejudice of a fastidious taste. Per- 
fect cleanliness is necessary to the proper production of the 
material, and therefore must be maintained. As regards the 
butter made from the oil, it is chemically butter, and not tal- 
low. This is clearly shown by the following analyses — se- 
lected out of a large number of equally favorable ones — made 
separately by Drs. Brown and Mott: 
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rennet is added, sufficient to cause coagulation in from 8 to 

10 minutes, and thus the oil added is made to enter into the 

composition of the curd. The curd is then cut and worked 

in the usual manner. The Hon. X. A. Willard, Professor 

Caldwell, and others have stated that the cheese produced is 

very palatable, and makes a good, healthful article of food. 

Factories similar to the one we visited are now estab- 

| lished in Cincinnati, Chicago, St. Louis, Providence, 

Philadelphia, Bethlehem, Pa. , Baltimore, and various other 

localities. All work under the Mege patent, which is owned by 

' the United States Dairy Company, an association of wealthy 

capitalists of this city. No groat quantity of the butter made 

: from oleo-margarin reaches our markets, as, as already 

1 stated, the principal consumption of the oil is in Europe. 

From across the Atlantic, we are informed that the demand 

is constant; and although the establishment in this city has 

been in operation but a few months, the extent of its pro- 

| duction is now only limited by the difficulty of obtaining 

I the one million lbs. of pure and suitable fat necessary week- 

I ly to utilize the full capacity of the works. One hundred 

and twenty men are employed in the factory, which has been 

running day and night since June last. 

Preparing Cod FisH for Market. 

A correspondent of the Montreal Gazette gives the history 
of a cod fish from the moment when, on the hook of the fish- 
erman, it is dragged from its native element till it disappears 
down the human throat on the banks of the Amazon, the 
Parana, the Tagus, or the Po: "After a few expiring wrig- 
gles — and it is a comfort to be informed by naturalists t'rat 
fish are almost insensible to pain — the cod is flung from the 
fisherman's boat upon the rough stage, where it is received 
by the ' cut-throat,' who, with a sharp knife, lays open the 
fish across the throat and down the belly, and passes it to 
the header. This operator proceeds to extract the liver, 
which is dropped into a vessel by his side, to be converted 
into codliver oil. He then extracts the entrails and wrenches 
off the head, and throws these into another receptacle, to be 
preserved for the farmer, to mix with bog and earth, thus 
forming a most fertilizing compost for his fields. The 
tongues, however, are taken out, and also the sounds, and 
these, fresh or pickled, are an excellent article of food. The 
fish is then passed to the splitter, who, by a dexterous move- 
ment, cuts out the backbone nearly to the tail, and thus lays 
the fish entirely open, and capable of being laid flat on its 
back. This is the nicest part of the operation, and the split- 
ter always commands higher wages than the rest of the 
operators. The Salter next takes the fish and washes it well 
from allparticles of blood, salts it, and places it in piles to 
drain. After laying the proper length of time it is washed, 
and spread to dry on the 'flake,' which is formed of spruce 
boughs, supported by a framework resting on upright poles. 
Here the cod are spread out individually to bleach by expos- 
ure to sun and air, and during this process require constant 
attention. At night, or on the approach of rain, they are 
made up into little round heaps, with the skin outward, in 
which state they look very much like small haycocks. When 
the ' bloom,' or whitish appearance, which for a time they 
assume, comes out on the dried fish, the process is finished, 
and then they are quite ready for storing. On being con- 
veyed to the premises of the exporting merchant, they are 
first 'culled,' or assorted, into four different kinds, known 
as 'Merchantable,' 'Madeira,' 'West India,' and 'Dun,' or 
broken fish. The first is the best quality, the second a grade 
lower, the third is intended for the stomachs of negroes, and 
the fourth, which is incapable of keeping, is used at home. 
The cod sent to hot countries are packed by screw power 
into small casks called 'drums;' those which go the Mediter- 
ranean are usually exported in bulk. Large quantities of 
dried cod fish are shipped to Brazil, and there is hardly an 
inhabited corner of that vast empire where the Newfound- 
land cod is not to be found, being carried on the backs of 
mules from the seacoast into the most distant provinces of 
the interior. The negroes of the West Indies welcome it as 
a grateful addition to their vegetable diet. To all parts of 
the Mediterranean it finds its way, Italians, Greeks, and 
Sicilians equally relishing the produce of the sea harvest. 
The Spaniards and Portuguese are our best customers, and 
all over the sunny peninsula the ' bucalo ' is a standing dish. 
In the warmer regions of the earth the people seem to have 
a special liking for the dried and salted cod, and to them it 
is an almost indispensable article of food. " 
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Besides the use of oleo-margarin for the manufacture of 
artificial butter, it finds another extensive channel in the 
manufacture of cheese. The skimmed milk is placed in the 
usual cheese vat, and heated to 92° Fah. , when the oleo mar- 
garin, in a fluid condition, is added and stirred for from 
three to five minutes, or until an emulsion is formed, when 



A Wonderful Species of tHe Cotton Plant. 

A cable despatch from London to one of our daily papers 
says: A remarkable discovery has been made in Egypt by 
Signor Giacomo Rossi, Austrian Consular Agent at Alexan- 
dria, lie has found a new cotton plant, which is so won- 
derfully prolific that it may prove a dangerous enemy, the 
report says, to the American cotton raising interests. Signor 
Rossi, in his report of the discovery, says that about two 
years ago ho accidentally came across the new plant on the 
property of a captain in the Menulia District, who collected 
the seed and sold it to his neighbors at twelvefold the price 
obtained for the ordinary kind. The plant has a long stem, 
and being without branches much space is saved. It bears 
on an average fifty pods on each bush, while the usual yield 
of the plant is about thirty. A smaller quantity of seed is 
needed, but the groat drawback in Egypt is that it requires 
much more water, which necessitates the alternating of the 
crops with grain and vegetables. In the sea islands of the 
Atlantic coast, or along the lower Mississippi, it would prove 
wonderfully prolific. 
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The Analogy of Sound and Light. 

The Saturday evening free lecture in connection with the 
Loan Collection of Scientific Apparatus at South Kensington 
was lately given by Professor Barrett, of the Royal College 
of Science, Dublin, on " Some Experiments Illustrating the 
Analogy of Light and Sound. " 

The Professor commenced by referring to some of the well 
known facts about light and sound, such as that sound 
waves travel through air, while light waves travel through 
luminiferous ether, etc. Among many illustrations of the 
rate at which each travels, he gave this as a very intelligible 
one: If a cannon were fired in London the sound would take 
about eight minutes to travel to Birmingham, a little over 
one hundred miles, while in the same time the light from the 
Hash would have traveled to the sun, a distance of over 
ninety millions of miles. But, though they so differ in the 
rate of progress, both light and sound show many phenomena 
in common. 

In the experiments made during the evening the sensitive 
flame was used as a detector of sound. This delicate acoustic 
reagent, familiar to London audiences through Professor 
Tyndall's lectures, was first, we believe, discovered in 1866 
by Professor Barrett, though he modestly did not allude to 
the fact. Indeed, most of the experiments shown during the 
evening formed the subject of a paper read by him before 
the Royal Dublin Society in January, 1808, and the dis- 
covery of the ratios referred to at the end of the lecture was 
announced in the Quarterly Journal of Science for 1870. 
The performance of the experiments, however, was entirely 
new to a London audience. 

The analysis of the phenomena of light and sound were 
illustrated in the following order: 1. Both light and sound 
get feebler as they leave their source of origin. In the case 
of sound this was shown with a loud ticking watch and a 
sensitive flame. 2. In reflection the angle of incidence is 
the same as the angle of reflection. In the case of sound, 
this was shown with the sound of a whistle sent along a tube, 
and reflecting along another placed at an angle to it from a 
reflector placed at the end where they approached. The dis- 
tance to which a feeble sound might be reflected perceptibly 
from a concave mirror was shown with mirrors over thirty 
feet apart. 3. With refraction, in the case of light, familiar 
convex lenses were used; and in the case of sound, analogous 
but less familiar lenses of gas of a different density from air 
were used. A collodion balloon, filled with carbonic acid gas, I 
served as a double convex lens, and its action was manifested 
by the concentration of sound from the ticking watch on to 
the sensitive flame. 4 Both light and sound suffer absorp- 
tion in passing through non-homogeneous media. Professor 
Tyndall's apparatus, showing the "echoing back "of sound 
in passing through successive alternating layers of gas of 
different densities, is now well known, and every one is 
familiar with the fact that, thoughlight may traverse a vessel 
of clear water, it can no longer travel when it is filled with 
bubbles of transparent air. 5. There is an analogy between 
the sympathy among the same notes of a gamut and the 
sympathy among individual colors in the spectrum. An in- 
candescent body that produces a particular bright band in 
the rear of the spectrum will, when in a gaseous state, 
absorb light, and cause a dark band in exactly the same part 
of the scale. Tuning forks, wires, or columns of air in jars 
are responsive to vibrations produced by others exactly in 
unison, but only to those. This was shown in various ways 
in a very clear manner. 6. An analogy, which Professor 
Barrett called a more fanciful one, was spoken of. All the 
complex music of an orchestra is the result of a few simple 
notes variously combined. So all the tints of a picture are 
the results of a few simple colors variously combined. The 
musical scale sorts the complex irotes in one case, the spec- 
trum sorts the complex colors in the other. Professor Barrett, 
taking Professor Listing's determination of wave lengths, 
nas made a most interesting comparison. The wave lengths 
of the notes of the gamut he expresses not in absolute but in 
relative measurement. Thus C is taken as 100, and all the 
other notes have their wave lengths expressed in percentages. 
Similarly, red is taken at 100, and the wave lengths of other 
colors arc expressed in percentages. This, interesting result 
comes out in comparing the two columns. D and orange 
are each 89 ; E and yellow, 80 ; F and green, 75 ; G and the 
average of the blues, 67; A and violet, 60; B and ultra 
violet, 53; C and the obscure rays (black), 54. Further, the 
comparison of harmonies comes out in an interesting man- 
ner. Low C and upper C sound well together, so red and 
black go well together. Red and green, or C and F, har- 
monize well; but red and orange no lady would wear, and 
C and D make a combination by no means pleasant. Red 
and blue, or C and G, also go well together. 7. The con- 
cluding part of the lecture was devoted to an illustration of 
the figures described by vibrating bodies. Several apparatus 
for this purpose were briefly referred to, but especial atten- 
tion was given to an apparatus of great ingenuity devised by 
Mr. S. F. Pichler. Professor Barrett showed it with an elec- 
tric light and a reflection on to a screen. The principle of it 
may be thus described: Two metallic vibrators, each with a 
small speculum, are fixed at right angles to each other, and 
sounds are produced by a current of air acting on one or 
both of them at pleasure. The perpendicular vibrator is 
tuned to a given note ; the horizontal vibrator is fitted with 
a mechanical arrangement whereby its pitch can be gradu- 
ated to any degree of nicety within the compass of two 
octaves. An apparatus' is also provided whereby a pencil of 
light is concentrated upon the speculum of the perpendicular 
vibrator, whence it is reflected to' the speculum of the hori- 



zontal vibrator. For lecture purposes artificial light is used, 
which is further reflected and magnified upon a screen. 
When musical sounds are produced by the vibrators, various 
luminous geometrical figures are formed on the horizontal 
speculum and reflected on the screen by the single or joint 
action of the vibrators described by the pencil of light; and 
the form and motion of such figures demonstrate the exact 
relations to each other of the musical notes produced. Sounds 
which harmonize to the ear produce regular figures to' the 
eye, as, for example, segments of the circle, ellipses, ovals, cir- 
cles, or straight lines; and if the amplitude of each vibrator 
be equal, these luminous figures will hover on the speculum 
or screen with an apparent steadiness like that of the 
heavenly bodies hovering in the sky. If the sounds do not 
harmonize, the figures are confused, unsteady, and compli- 
cated, presenting an appearance as if the wave lines were 
contending with each other. The mathematical relations of 
musical notes are also demonstrated, regular simple forms 
being produced by combination of those notes which result 
from vibrations bearing a definite numerical ratio to each 
other, while irregular and unsteady figures are caused by 
notes which have no such ratios. The pattern made on the 
screen by a discord is very bewildering to the eye. 

Professor Barrett, in concluding, said : After seeing how 
musical notes may be translated into moving lines of light, 
the words put by our poet into the mouth of Lorenzo have 
additional interest: 

"There's not the smallest orb which thou behold'st 
But in his motion like an angel sings." 

Major Festing conveyed the thanks of the audience to Pro- 
fessor Barrett. — London Times. 



A Japanese Cotton mill. 

In an interesting report on the trade of Kagoshima, As- 
sistant Consul Hodges gives the following description of a 
native cotton mill : The cotton weaving factory and spinning 
mill at Kagoshima is situated at Iso, and contains 100 looms 
of English make. It employs 250 workmen, who receive 
their wages in rice, men being paid from eight "go" to 
three "sho" six "go" per day; women from eight "go" 
to one "sho" five "go;" and children from eight "go" 
to one " sho," according to their skill. Both married and 
unmarried women are employed, and they are partial to the 
occupation. When the mill was first worked it was on ac- 
count of the rrince of Satsuma, and an attempt was made 
to weave gray shirtings of similar weight and texture to 
those imported from Manchester. A few pieces were made; 
but on account of the China and Japan cotton being of a 
very short fibre, the work was so expensive and tedious that 
the attempt was abandoned, and the manufacture of heavy 
cottons commenced. The first cost of the machinery was 
about $80,000, and the erection about $50,000 more. It has 
now passed into the hands of a company, and the principal 
articles of manufacture are cotton cloth and cotton thread. 
Small quantities of a broad silk fabric, and of mixed cotton 
and silk fabrics, have also been turned out. The cotton used 
in the manufacture is imported from Osaka, the annual 
amount being about 2,600 bales, at an average of $16. 10 per 
bale of 56 lbs. During one visit they were only manufactur 
ing "momen," a coarse white cotton cloth, and cotton 
thread. With only 30 looms at work, they were turning 
out daily 10 pieces of cloth 252 feet long and 3 feet 5 inches 
broad; and of the woof, or cross thread, 350 catties. This 
cloth is worth about $4.60 per piece, and it, with the 
thread, is principally exported to Osaka. A striped cloth is 
also manufactured, but this is nearly all consumed in Kago- 
shima. The hours of work in the factory are seven daily, 
commencing in winter at 8.30 A.M., and ceasing at 4.30 
P.M., with an interval of about one hour for dinner, at noon. 

Snake Charmers Humbugs. 

One by one, Science is annihilating every notion which as- 
cribes to any person or class of persons phenomenal powers. 
Dr. Fayrer, in his splendid and valuable work "The Than- 
atophidia of India," says that the famous East Indian snake 
charmers are impostors, and that he has repeatedly detected 
them attempting, by subtle impositions and clever acting, to 
delude lookers-on into the belief that they were dealing with 
veritable wild snakes, when all the time the dancing cobras 
that made their appearance at the sound of the pipe were 
some of their own tame snakes, placed in certain spots be- 
forehand. 

These professional snake-catchers are many of them, in 
addition to their regular vocation, most expert jugglers, and 
exceedingly adroit at all kinds of sleight-of-hand tricks. It 
is their constant practice to " turn down " a few tame snakes 
in a garden hedge or somewhere close in the vicinity of a 
house they intend paying a visit to, ere they present them- 
selves before the sahib, the owner of the premises; and then, 
with every appearance of good faith, the rascals request 
permission to be allowed to clear the compound of snakes; 
at the same time stipulating for a reward, perhaps one rupee 
a head for every snake they succeed in catching. If the gen- 
tleman of the house should happen to be agriffin, or new-com- 
er, likely enough he will be induced to lend an ear to so plau- 
sible a request, and at length promise these crafty rogues so 
much for each snake they succeed in catching. Soon, to his 
horror and amazement, hideous serpents of various dimen- 
sions are produced, one from the straw in an empty stall in 
the stables, another from the garden hedge, and so on; till at 
last, perhaps, the fraud is carried too far and discovered. 

Dr. Fayrer states that certain descriptions of serpents 
— chiefly of the genus naja — most undoubtedly are suscep- 



tible to, and in a measure become fascinated on hearing, mu- 
I sical sounds. "I have constantly seen," he says, "tame 
snakes in the possession of snake-catchers, on hearing the 
sound of the pipe, erect themselves and sway their heads 
from side to side, and beyond a doubt show pleasure at the 
strain ; but I have never once seen a wild snake go through 
the same performance; and I believe that only tame reptiles 
carried about in baskets and ' broken in ' for such an exhibi- 
tion so conduct themselves. I have repeatedly offered snake 
charmers five rupees to bring out from its sanctuary, by 
means of music, a cobra known by me to be ' at home,' but 
invariablj r all their efforts have been in vain. " 

There are many who actually believe in the efficacy of 
stones which, when applied to a snake bite, are supposed to 
withdraw the poison; but if such a very simple remedy 
were really effectual, and a genuine specific, the snake stone 
cure .would speedily be brought into universal use. " It 
would appear, however, that these people really prize these 
so-called stones, for I have been present when money has 
been offered to them to part with one, but declined." 

Perhaps the strongest argument against this snake stone 
cure is that these very men often themselves fall victims to 
the bite of the cobra, though at the time in possession of a 
stone which they assert to be capable of working a cure. 
Moreover, when these professional snake catchers have to 
deal with an undoubtedly wild cobra in full vigor — although 
as a rule they display extraordinary pluck, skill, and resolu- 
tion in capturing it, and on the first favorable opportunity 
will with wonderful quickness seize hold of and secure it — 
an attentive beholder cannot fail to remark the extreme cau- 
tion and watchful management they display on first clutch- 
ing hold of the animal, their whole demeanor and action 
differing unmistakably from the off-hand, careless manner 
which they assume when grasping one of their own harmless 
specimens; and it is an undoubted fact that these men really 
dread the consequences of a chance bite from a wild cobra 
quite as much as other mortals do, and are well aware that 
nothing can withdraw the deadly venom from a wound, or 
save life, when once the poison has mingled with the blood. 
But even with all the remedies as yet known, including co- 
pious doses of brandy and ammonia, and the immediate ef- 
forts of skilled surgeons, it is sad to be told by men such as 
Dr. Fayrer, and others who have devoted time and energy to 
the subject, that there is almost no hope of saving life if the 
bite has been inflicted by one of the most venomous snakes 

in full health and vigor. 

o < t >~t> — 

East Indian Jewelry. 

In our recent article on Signor Castellani's collection of 
antiquities, we referred to the fact of the lost art of making 
Etruscan jewelry. It is believed that, valuable hints of how 
the ancient goldworkers operated may be gathered from the 
itinerant goldsmiths of the East Indies. These craftsmen 
carry their tools with them in their wanderings, and, where 
employment can be found, transform coins and bits of metal 
into filagree ornaments resembling the antique whilst still 
following their natural style. The English Mechanic has the 
following regarding the tools and manner of working of 
these artists : A low earthen pot full of chaff or sawdust, on 
which he makes a little charcoal fire, a small bamboo blow- 
pipe about 6 inches long, with which he excites the fire, a 
short earthen tube, or nozzle, the extremity of which is 
placed at the bottom of the fire, and through which the 
artist directs the blast of the blowpipe; two or three small 
crucibles, made of the fine clay of ant-hills, a pair of tongs, 
an anvil, two or three small hammers, a file, and, to conclude 
the list, a few small bars of iron and brass, about 2 inches 
long, differently pointed, for different kinds of work. It is 
astonishing what an intense little fire, mere than sufficiently 
strong to melt silver and gold, can be kindled in a few min- 
utes in the way just described. Such a simple portable forge 
deserves to be better known. It is, perhaps, even deserving 
the attention of the scientific experimenter, and may be use- 
ful to him when he wishes to excite a, small fire, larger than 
can be produced by a common blowpipe, and where he has 
not a forge at command. The success of this little forge, it 
may be necessary to state, depends a good deal on the bed 
of the fire being composed of combustible materials, and a 
very bad conductor of heat. The smiths at Ceylon use a 
composition as a hone for sharpening knives and cutting in- 
struments that is worth noticing. It is made of the capitia 
resin and of corundum. The corundum, in a state of im- 
palpable powder, is mixed with the resin rendered liquid 
by heat, and well incorporated. The mixture is poured into 
a wooden mould, and its surface levelled and smoothed while 
it is hot, for when cold it is extremely hard. It is much 
valued by the natives, and preferred by them to the best of 
our hones. 

A New Mode of Shipping Guns. 

According to a contemporary, a smart firm of American 
engineers in London, who do not believe in peace, have hit 
upon a novel mode of sending small cannon to any place 
where they may be required, and where, perhaps, the powers 
in command might object to their introduction. The plan in 
question consists of taking two small guns and placing a 
round bar of strong wood down the bore of each, so as to 
hold them together, the muzzles joining. They then bind 
the whole with straw rope, and cover that with a coat of fire- 
clay. This forms a perfect core, and round it is cast an iron 
column, like those used in building purposes. When com- 
plete they would not excite the suspicions of the most 
cautious custom officers. — British Trade Journal. 
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NEW MECHANICAL AND ENGINEERING INVENTIONS. 



IMPROVED SPLIT WHEEL. 

Benjamin T. Mills, Fall River, Mass.— This consists in slotting or notch- 
ing a wheel from the center to the circumference to admit of placing it 
lipon the shaft, and in cutting a dovetailed groove in each side of the notch 
thus formed. A section of the wheel is made to fit the said notch and the 
grooves. The ohject is to furnish a wheel that may he applied to or re- 
moved from shafts where it would he inconvenient or impossible to place ; 
a wheel of ordinary construction. 

IMPROVED "WATER TUBE AND CIRCULATING STEAM BOILER. 

William Ord, Brooklyn, O.— This consists of the combination of a tubu- 
lar or other boiler and its mud drum, having side extensions toward the 
fire-front, with tubes that extend from the side extensions backward and ; 
enter the boiler at the rear end, just below the water line. The tubes are ! 
connected at the rear end with drop tubes and a receptacle for collecting 
the scale or sediment. 

IMPROVED ATTACHMENT FOR RAISING AND LOWERING 

RUDDERS. 

William J. Bushall and Thomas E. Parkin, Beaufort, N. C— Thick 
plates of metal are bolted on to the steyn post. The space between the 
plates forms a dovetail, into which is fitted, on guides, a movable part of 
the stern post, to which the rudder stock is attached in the ordinary way. 
A suitable pin prevents the plates from spreading, and also holds the rud- ! 
der down. It is designed to have the spare rudder which the vessel will 
carry provided with a duplicate of the movable part of the stem post, and 
also with the appropriate steering gear, so that in case of emergency no 
time need be lost in applying these parts. 

IMPROVED WATER-PUMPING APPARATUS. 

John B. Comstock and William Niemann, New Orleans, La.— This is an 
improved apparatus for pumping water, to drain and to irrigate land, so 
constructed that the pumped water may assist in working the pump. 
When the weight has been wound up and released, its downward pressure 
will work the pumps, which discharge their water into the tank. When 
the tank is full, a stopcock in the discharge pipe is opened, and the water 
is discharged upon the buckets of the wheel, so that the pumps may be 
worked by the waier raised by said pumps, the weight assisting and regu- 
lating the motion. 

IMPROVED TURBINE WATER WHEELS. 

James Andrews and William Brown, Thomaston, Ga.— This wheel, hav- 
ing spiral buckets and diagonal apertures in £he top of the casing, will, it is 
claimed, yield a greater percentage of power than other turbines. 

IMPROVED TIRE-HEATING DEVICE. 

Charles O. Gause, Hesper, Kan.— As heretofore constructed, the fronts or 
doors of tire heaters of the class to which this belongs have been hinged at 
the side, and thus adapted' to swing horizontally, and the wheel, or other 
device, for supporting the tire while being heated has been attached to the 
hack of the furnace or heater. The present inventor improves on this by 
hinging the front or door of the heater at its lower edge, and also pivoting 
the tire-holding wheel to said front, so that the latter may he turned down, 
together with the tire wheel, and allowed to rest, in a nearly horizontal 
position, on the forge or furnace. The tire or tires may he easily applied 
to or removed from the wheel while in this position. 

IMPROVED SCREW PROPELLER. 

William S. Hull, Jackson, Miss. — This invention relates to a novel con- 
struction of propeller designed to secure a greater driving capacity with a 
smaller expenditure of power, and adapted to operate either upon the air 
or water as a fulcrum. The invention consists in a set of right angled 
triangular vanes, blades, or fans, one side of each of which blades is at- 
tached to the propeller shaft at right angles thereto, while the rear and less 
acute apices are deflected away from the said shaft, the laterally project- 
ing tapering blades, thus constructed and arranged, serving to distribute 
the work in ratio corresponding to the leverage throughout the length of 
the blades, and thus securing a gre'ater motive effect from a smaller 
expenditure of power. 



NEW MISCELLANEOUS INVENTIONS. 



IMPROVED ARTIFICIAL FEATHER. 

Julius Brown, New York city, assignor to himself and Moritz Leipziger. 
—Pieces of downy fur are attached to sheets of india rubber, which are 
cut in proper shape to resemble feathers, and provided with wires or 
whalebones to imitate the quills. 

IMPROVED FLOWER FRAME. 

Charles S. Archer, Hanover, Ind. — This consists of an outer perforated 
section in connection with an interior section or core of corresponding 
shape secured thereto, the whole being closed by a bottom part to retain 
moistened sand placed between the outer and inner sections. 

IMPROVED HINGED SPLINT. 

George S. Adams, Philadelphia, Pa.— Bymeans of an ingenious arrange- 
ment of screws this splint may be easily and gradually extended and con- 
tracted, as maybe required, and maybe adjusted to the right or left, as the 
angle of the limbs may require. 

IMPROVED LABEL HOLDER. 

Samuel A. Hughes, Brooklyn, N. Y.— This consists of a metal frame with 
raised guide moulding, open at one side for the card, which is retained by 
a spring-acted bottom plate, and locked by a suitable spring catch or 
device. 

IMPROVED DEVICE FOR MUSICAL INSTRUCTION. 

Russell S. Hill, Industry, HI.— This consists of aboard frame with a 
strip of woven wire, or other equivalent substance of dark color, nailed on 
a little in advance of light lines, representing thelines of the staff, together 
with movable notes and other characters to be used in teaching the princi- 
ples of vocal music. It contains all the advantages of the blackboard, 
while it is more easily handled. 

IMPROVED RECORDER. 

Nicholas Van Reee, Philadelphia, Pa.— This is a device to be used by a 
bartender to register his sales as they are made, so that the proprietor can 
know by examining the register how much money there should be in the 
drawer. 

IMPROVED LINE FASTENER. 
David H. Levy, New York city, assignor to himself and George W. Gum- 
pert, of same place.— This consists in making the sheave bolt of a block 
revolve with the sheave, and attaching a crank handle to one of its ends. 

IMPROVED HYPODERMIC SYRINGE. 

Joseph McMorries, Newberry, S. C.— This is an improved construction 
of hypodermic syringes, by which subcutaneous injections may he made 
in a very convenient and painless manner, as the injection is made simul- 
taneously with the entrance of the needle. The invention consists of a 
syringe with hollow plunger rod for guiding the needle rod, both rods be- 
ing connected to spring-acted plunger rods of tubular side casings, and re- 
tained by spring-acted triggers. They are simultaneously released for 
jointly entering the skin and injecting the liquid. 



IMPROVED MOUSING HOOK. 

Amon W. Chilcott, Cassville, Pa.— This is a lever hook fastener, for at- 
taching traces to hames, connecting reins with bridle-hits, uniting railroad 
signal cords, also for atttaching watch chains to watches, and for similar 
purposes. It consists of two fulcrumed lever hooks that are applied by 
perforations of the overlapping plates at one end to the trace, chain, or 
strap, and at the other end by overlapping hooks to the ring or eye. The 
hook ends and upper plates are being recessed to one half the thickness of 
their shanks at the fulcrum to form a mousing hook when closed, and are 
readily spread open on being detached. 

IMPROVED LINE FASTENER. 

Jasper T. Cronk, Hoboken, N. J.— This consists of a clothes-line-sup- 
porting arm or brace, that is secured adjustably to brackets of the window 
casing, and slid to the outside when the clothes are applied to or taken off 
the clothes-line. The slack of the line is taken up by attaching the lower 
pari of the line to a hook below the sockets. 

IMPROVED HARNESS SADDLE. 

Samuel E. Tompkins, Sing Sing, N. Y.— This saddle is so constructed 
that the jockey-flap and pad parts may he made and attached to the bear- 
ing plates, and the saddle-tree afterward attached to said hearing plates. 
With this arrangement the saddle-tree need not be soiled or marred by 
handling in making the saddle, as is usually the case. 

IMPROVED WATERING TROUGHS. 

Frank A. Coffman, Tipton, Iowa. — This is a trough for watering stock, 
which is so constructed that the water can be readily poured out of it in 
winter to prevent it from becoming filled with ice. It is tilted or tipped 
over to discharge its contents, and again raised into position, when required, 
by operating a suitable lever. 

IMPROVED TOY PICTURE. 

Joseph Kayser, New York city.— This relates to improvements in the 
construction of the surprise picture applied to paper boxes and other 
articles, for which letters patent have been granted to same inventor under 
date of April 18, 1876, and No. 176,228, so that more than two pictures may 
be instantly and successively changed thereon in a very neat and amusing 
manner. 

IMPROVED POCKETBOOK LOCK. 

Franz F. Weiss, Jersey City Heights, N. J.— This device may be readily 
opened and closed by simple pressure on the lock with one hand only, so 
as to be conveniently used by ladies. It consists of a slide plate that 
moves along inclined guides of a top plate, and withdraws a spring plate 
with a p*oieeting bolt from the socket fastening of the flap. 

IMPROVED ANILINE DYE. 

Lewis Leign, Pittsfle^, "Mass.— This is a solid block or cake, consisting 
of soap, gelatine, and an aniline dye, the whole soluble in water, and capa- 
ble of imparting a fixed color to fabrics. 

IMPROVED AUTOMATIC TOY. 

William Maguire, Jersey City, N. J., and Julius Gallot, New York city. — 
This is an improved automatic toy, that represents two boxers, or other 
figures, in the act of boxing or fighting; and it consists of two figures, 
with movable bodies and arms, operated by connecting rods, the bodies 
being made to oscillate more or less on the fixed legs by spring-acted main 
rods, that are actuated by a clock train, with irregularly spurred cam 
wheels. 

IMPROVED HARNESS BUCKLE. 

Manuel Huerta, The Dalles, assignor of two thirds his right to N. W. 
Chapman, of same place, and Victor Trevett, Portland, Oregon.— This is 
an improved fastener or buckle for fastening together the straps of the 
various parts of a harness, to avoid sewing and the use of ordinary buckles. 
It enables a harness to be made cheaper, to he easily repaired, and to be 
readily taken up and let out. 

IMPROVED FOUNTAIN PEN. 

Philip Goehring, Richwood, O.— A tube or feeder passes longitudinally 
through the holder. Through it the ink passes to the pen. The holder is 
inserted in the lower end of a hollow piston, which enters the ink reservoir. 
A small air hole in the ink reservoir admits air to regulate the flow of the 
ink. 

IMPROVED SHOVEL. 

Patrick C. Kierns, New York city.— This consists in providing a tang or 
extension on the upper end of the shovel blade, that is received by a split 
handle, which extends a short distance over the sides of the upper portion 
of the shovel blade, and which is covered and reinforced by triangular 
plates riveted to said blade. The tang being covered with wood is thus 
rendered more agreeable for use in cold weather; and as the outside strap 
is dispensed with, the handle is smooth throughout its entire length. 

IMPROVED MARKING BRUSH. 

James M. Patterson, Euchee, Tenn. — By pressing upon a spring with the 
finger or thumb, a lever raises a valve and allows the ink to flow to the 
hair of the brush. 
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NEW AGRICULTURAL INVENTIONS. 



IMPROVED CORN PLANTER. 

Alpheus Fox, Rock Falls, 111.— The passages formed in the forked con- 
ductors are continued separately nearly to the bottom of the boot or leg of 
the planter, where they are stopped by an inclined bottom piece, and pro- 
vided with a slide valve, which, moved up and down, will drop corn alter- 
nately from one and the other of the passages in the boot. This valve is 
connected to a crank pin projecting from a segmental pinion placed on a 
short shaft, which also supports the disk inside of the seed box. A bar is 
provided that gives motion simultaneously to the segmental pinions. A 
new mode of constructing the frame is also embodied. 

IMPROVED FENCE POST. 

Harrison Fitts, Rollin, Mich. — This consists in forming a hollow iron 
post flat on one side and cylindrical on the other, and providing it with a 
foot having the shape of a cross. The semi-cylindrical form of the post 
secures maximum strength with minimum weight, and avoids any consid- 
erable projection of one side of the post beyond the side of the fence. 

IMPROVED GATE. 

Jonathan Sowerby and Henry Deck, Rockf ord, Mich.— As the gate is 
pushed back or open, the wheels upon it roll up an inclined bar, and at the 
same time keep the gate in horizontal position. As the gate is released, 
its weight causes the wheels to roll down the inclined bar, and the gate 
closes itself. 

— < i n > — 

NEW HOUSEHOLD INVENTIONS. 



IMPROVED HORSE HAY RAKE. 

John L. Wager, Deposit, N. Y.— This is a wire-toothed horse hay rake, 
i which is so constructed that the teeth are firmly held in place, and at the 
: same time are secured in such a way as to give them the necessary play, 
; and allow them to be easily and quickly detached when desired. 

IMPROVED SULKY PLOW. 

Mercer Brown, St. Joseph, 111.— This machine is so constructed that the 
plow may be easily and conveniently raised out of the ground, and may be 
turned upon the share or upon the bar without being swung to or from the 
land. The wheels may also run over corn ridges or other uneven ground 
without raising the plow when the wheels rise, or forcing it down when 
they descend. 

IMPROVED HARVESTER. 

William Gangwer, Mulberry, Ind.— This harvester is so constructed as 
to enable the cut grain, as it falls upon the platform, to he conveniently re- 
moved and deposited in gavels in a receiver, and compressed, ready for 
binding. Suitable devices enable the hound bundles to be readily thrown 
from the machine. 

IMPROVED BEEHIVE. 

Hiram Hatfield, Ossian, Ind.— This beehive is so constructed as to pre- 
vent the moth from entering, and is thoroughly ventilated. The honey 
boxes or drawers may be arranged, exchanged, and removed, without 
danger to the bees or to the operator. 

IMPROVED PLOW. 

William T. Cheatham, Rienzi, Miss. — In this improvement the plows 
may be set at any desired distance apart, or be reversed. The device may 
be used with one, two, or three plows, as may he desired. 

IMPROVED RECIPROCATING CHURN. 

Peyton W. Gum, and William H. Seawell, Strashurg, Mo. — This churn 
has a long shallow body provided with a detachable perforated board in 
its center, pivoted to a frame, and connected at one end by a rod with a 
treadle. By operating the treadle the churn body is rocked upon its piv- 
ots, forcing the milk from one end of the said churn body to the other 
through the holes in the plate, and bringing the butter in a short time. 



IMPROVED PIANO STOOLS. 

George A. Ramseyer, New York city.— Of the two inventions, the first 
has a hollow post strengthened by an interior metallic tube that is at- 
tached by a screw nut to a socket of the base. The center screw post of 
the seat is threaded at the lower part, and of cylindrical shape at the upper 
part, to be simultaneously screwed into a nut of the tube, and guided by 
the same. The parts may be conveniently separated and packed into com- 
pact space for shipment. The second invention provides an improved 
piano stool supported on two posts or pillars, that is adjusted into higher 
or lower position by side buttons and simple mechanism placed entirely 
out of sight. 

IMPROVED BIRDCAGE SCREEN. 

Gilbert W. Chapin, Brooklyn, N. Y.— The frameis made in two parts of 
"V-shaped wires hinged together. Upon the wires strips of gauze or tarle- 
tan are attached. The device fits around the bottom of a birdcage and 
prevents the scattering of seed npon the floor beneath. 

IMPROVED COVER FOR SPRING BED BOTTOMS. 

Kortum K. Peck, Faribault, Minn.— This is an improved cover for spring 
bed bottoms, made in two parts, hinged to each other. Each half is formed 
of two side pieces, two end pieces, and intermediate cross slats. The 
cover is placed upon the springs of the bed bottom, and is stiff enough to 
be kept from sagging between said springs, and at the same time is elastic 
enough to accommodate itself to the yield of the springs. 

IMPROVED BURGLAR ALARM. 

DanielMersereau,Newark,N. J.— In using the device a slide is pushed 
forward, and a spring wound up. The teeth are inserted in the floor in 
such a position that the case may stand in an inclined position, with its 
upper end resting against the door to be protected. If, now, an attempt be 
made to open the door, the case will be pressed downward upon the slide 
which withdraws a stud from an escapement, and allows the alarm mech- 
anism to operate the hammer to sound an alarm, while at the same time 
the device prevents the door from being opened. In the case of a window 
the device is connected with the upper and lo.wer sashes in such a way that 
the movement of either sash may move the case and slide upon each other 
and sound the alarm. 

IMPROVED PETROLEUM STOVE. 

Fredrick Hildebrandt, New York city.— This relates to improvements 
in the burner of lamp for petroleum cooking stoves, by which the oil 
vapors are conducted from the interior of the oil reservoir to the flame for 
complete combustion, and in which the spur wheels for operating the 
wicks are arranged at the interior of the reservoir, so as to present a 
smooth top surface, which may be kept clean with greater ease. 

IMPROVED LAMP WICK. 

Walter F. Hopkins, Cincinnati, O.— This extension lamp wick is so con- 
structed as to afford a good light when the wick is short and the oil low. 
A set of loose wicks are connected with the wick to be burned, and serve 
to keep the burning wick supplied with oil until all the oil in the lamp 
shall he consumed, however short the said wick may he. 

^ 4 fr- f »> — 

NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 



IMPROVED EXCURSION WAGON. 

Elisha Mills, Lexington, Mich.— This consists of a wagon body for ex- 
cursions, constructed of an outer main frame, supported and attached to 
lateral pieces, which rest on longitudinal spring boards. The springboards 
rest on bolsters of the truck, which keep the main frame, by uprights 
passing into recesses of the same, in steady position thereon. The seat 
supports are applied to central longitudinal spring boards, attached to the 
top of the lateral pieces carrying the seat springboards and the back rest 
boards, which is secured to the driver's seat and a rear head piece. 

IMPROVED WHEEL FELLY. 

Edward P. Hood, New Boston, Mass.— The ring plates are made open, 
and with a splice or lap, to enable the shrinkage of the tire to bring them 
down firmly upon the spokes. 

IMPROVED GUIDE FOR SAWING MACHINES. 

Cornelius R. Blauvelt, Newark, andPeter V. V. Sage, East Orange, N. J. 
—This is an improved device for holding work while being mitered or 
beveled, which may be quickly and firmly secured to the table, readily ad- 
justed for any thickness of wood, and to any style of table, which will al- 
low the table to remain horizontal, so that there will be no extra strain 
upon the saw, which maybe readily adjusted to bevel the wood at any de- 
sired angle. 

IMPROVED BLIND SLAT ADJUSTER. 
Hermann H. Cammann, New York city.— This consists of two arms 
jointed together, and provided with a notched segment and a spring bolt or 
detent, and jointed to a plate attached to the lower rail of the blind, and 
to the rod that operates the slats. By this device the slats may be placed 
and retained in any desired position. 

IMPROVED MACHINE FOR SAWING AND BORING WOODEN 
BLOCKS. 

Fred T. Stevens and James O. Stevens, Coos, N. H.— This is a combina- 
tion of a clamping device for holding the wood while being sawed and 
bored, and grooved rollers, acting intermittingly, for feeding the bar of 
wood to the machine. There is also a swinging saw for cutting off the 
blocks, and a sliding boring mandrel, that is moved up at the proper in. 
stant for boring the block:. The various parts are operated by cams and 
levers. 

IMPROVED SASH CORD FASTENER. 

Charles Hintzman, New York city.— Thisconsists of a detachable socket, 
secured to the sash by a single screw near one end, and at the other by two 
lips, that project under a lock plate. 

IMPROVED COMPOSITION FOR VENEERS. 

Charles H. Land, Detroit, Mich — This composition is capable of vulcani- 
zation in the finishing process. It consists of whiting, linseed oil, rubber, 
turpentine, and sulphur. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion. If the Notice exceeds four 
lines, One Dollar and a Half per line mil be charged. 



Lieut. George H. Palmer, of the 16th U. S. Infantry, 
will please send his present address to the publishers of 
this paper. 

For Sale— Singly or half, a number of U. S. Patents; 
also perfected, patentable Inventions, big and little. 
Address J. B., 1444 S. 16th St., Philadelphia, Pa. 

For Sale— Baldwin No. 1 Foot Lathe, with Chucks, 
etc. Nearly new. Address Lock Box 153, Dallas, Tex. 

$3,000.— "Wanted a partner with this amount in a Ma- 
chine Shop, the inventory of which is estimated at least 
at $5,000, for manufacture of patented articles. Address 
A. D., 363 Morris avenue, Newark, N. J. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

For Sale.— Half interest in Hoisting Apparatus for 
Saw Mills. Address John Rice, Chatham, N. B. 

Tackle Blocks and Patent Iron Sheaves. Full line. 
Catalogues mailed free. Address Penfield Block Works, 
Lockport, N. Y. 

Fountain Pen Holder— Wanted parties to manufacture, 
in quantities, the Pen Holder and Case. Address for 
particulars, Philip Goehring.Richwood, Union Co., Ohio. 

Interest for Sale, or on Royalty— New Compound En- 
gine, Marine, Locomotive, or Stationary ; one Cylinder ; 
no dead center or back pressure ; lighter, more compact, 
and more economical than any known engine, either in 
first cost or consumption of fuel. For particulars, ad- 
dress J. N. Petty, 8 Broad St . , N. Y. 

Wanted— Party to put about $4,000 in manufacture of 
an article approved by the best mechanical engineers. 
Almost unlimited market and large profits. Address 
Box 3920, New York city. 

Wanted— Second-hand Re-sawing Machine, in good 
condition. Address, with full particulars, R. B. P., 48 
Liberty St., Utica, N. Y. 

For Sale.— Rights to manufacture and sell in Western 
States, new patent Machine for Cutting Sides and Bot- 
toms of Sheet Metal Vessels. Tinsmiths save one third 
by using it. Stiles & Green, Copenhagen, Lewis Co., N. Y. 

Second-Hand Spoke Machinery for sale cheap. Ad- 
dress J. F. Perrigo, Canandaigua, N. Y. 

Second Edition.— A Book and Documents giving in- 
structions for Selling Patent Rights ; commenced by 
Scientific American, vol. 29, page 377. "We sell all kinds 
of blanks. Circulars free. S. S. Mann & Co., 132 Dolphin 
St., Baltimore, Md. 

Send for James W. Queen & Co.'s Catalogue of Draw- 
ing Instruments and Materials 1 also catalogue of Micro- 
scopes, Field Glasses, Telescopes, and other optical in- 
struments. 924 Chestnut St., Philadelphia, Pa. 

Power & Foot Presses, Ferracute Co.,Bridgeton,N. J. 

Superior Lace Leather, all sizes, cheap. Hooks and 
Couplings for flat and round Belts. Send for catalogue. 
C. W. Amy, 148 North 3d St., Philadelphia, Pa. 

F. C. Beach & Co., makers of the Tom Thumb Tele- 
graph and other electrical machines.have removed to 530 
Water St., N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, NY. 

Water, Gas, and Steam Pipe, "Wrought Iron. Send for 
prices. Bailey, Farrell & Co., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon, 470 Grand St, N. Y. 

Solid Emery "Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, New York. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Shingle Heading, and Stave Machine. See advertise- 
ment of Trevor & Co., Lockport, N. Y. 

For Solid Wrought iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Hyatt & Co.'s Varnishes and Japans, as to price, color, 
purity, and durability, are cheap by comparison than any 
others extant. 246 Grand st., N. Y. Factory, Newark, 
N. J. Send for circular and descriptive price list. 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings Co., now running; 8 years' con- 
stant use prove them stronger and more durable than 
wrought iron. See .advertisement, page 173. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum &Son, Drinker st., below 147 North Second st., 
Philadelphia, Pa. 

Yacht and Stationary Engines, 2 to 20 H. P. The best 
for the price. N. W. Twiss, New Haven, Conn. 

Emery Grinders, Emery Wheels, Best and Cheapest. 
Awarded Medal and Diploma by Centennial Commission. 
Address American Twist Drill Co., Woonsocket, R. I. 

To Clean Boiler Tubes — Use National Steel Tube 
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y. 

D. Frisbie & Co. manufacture the Friction Pulley — 
Captain— best in the World. New Haven, Conn. 




A. B. S. will find directions for making an 
aeolian harp on p. 330, vol. 26.— A. F. B. can copper iron 
wire by following the directions on p. 90, vol. 31. To 
silver it, use the preparation described on p. 299, vol. 31. 
— C. D. is informed that we do not know of the offer of 
a premium for a method of crystallizing maple syrup.— 
H. B. B. and many others sheuld read our article on the 
horse power of an engine on p. 33, vol. 33.— E. T. will 
find directions for building a hen house on p. 139, vol. 
36.— T. C. will find something on the formation of butter 
in the process of churning on p. 119, vol. 30.— T. F. M. 
will find a good recipe for ice cream on p. 251, vol.28. 
—J. W. B. will find on p. 253, vol 30, a recipe for 
paste for fastening paper to tin.— C. W. D. will find 
on p. 123, vol. 31, directions for bluing steel.— W. W. 



does not give the length of his crank arm nor the 
speed at which the car is to run.— T. H. C. will find 
something on the use of zinc in boilers on p. 36, vol. 32. 
— E. E. P. will find directions for building a refrigerator 
on p. 251, vol. 31.— C. E. C. is informed that steel has 
been used for making boilers. As to flow of water 
through pipes, see p. 48, vol, 29.— H. L. C. will find di- 
rections for polishing shirt bosoms on p. 203, vol. 31. 
To clean kidgloves, see p. 283, vol. 30.— W. D. can use 
aquarium cement on his wardian case. See p. 202, vol. 
28.— A. B. will find a recipe for Babbitt metal on p. 122, 
vol. 28. — T. A. B. is right as to the size of the drill asked 
for by W. H. R. The ±| drill would be about T f, smaller 
than the 3 e 5 hole.— H. & W. will find a good recipe for a 
depilatory on p. 229, vol. 28.— W. S. F. will find direc- 
tions for nickel plating on p. 174, vol. 30.— I. A. H. is in- 
formed that the lava gas tip is made by a patent process. 
— B. F. F. will find something about the Australian colo 
nies of Great Britain on p. 161, vol. 36.— H. L. C. is in- 
formed that we do not recognize his coin from the im- 
pression he sends. — D. F. H. will find an answer to his 
query as to large and small wagon wheels on p. 91, vol. 
36.— H. Y. D. will find directions for making hydrogen 
on p. 341, vol. 27.— B. H. W. can mount photographs by 
following the directions on p. 91, vol. 31.— J. W. B. will 
find a recipe for an aquarium cement on p. 202, vol. 28. — 
McC. will find a recipe for mucilage on p. 202, vol. 31.— 
J. S. R. will find an article on American graphite on p. 
55, vol. 25.— L. J. D. will find a recipe for a bright bronze 
on p. 51, vol, 33.— C. L. T. should read our articles, now 
in course of publication, on straightening metal plates. 
—O. S. is informed that'we Wve no means of verifying 
the sea serpent story. —A. J. P. and R.W. C. will find a 
recipe for baking powder on p. 123, vol. 31.— E. J. will 
find a recipe for black enamel on iron on p. 208, vol. 26. 
— J. D., Jr., will find an answer to his query as an alloy 
that will expand on cooling on p. 138, vol. 36.— T. S. V, 
will find a recipe for cement for patching leather boots 
on p. 119, vol. 28.— J. H. W". will find a description of an 
incubator on p. 273, vol. 33.— C. R. will find a recipe for 
artificial marble on p. 57, vol. 28.— H. J. D. will find di- 
rections for French polishing furniture on p. 11, vol. 32. 
—J. M. T. will find a formula for safety valves on p. 
363, vol. 29, and for horse power of engine on p. 33, vol. 
33. — G. W. W. will find a recipe for a depilatory on p. 
107, vol. 30.— C. B. W. will find directtons for re-tinning 
tinware on p. 139, vol. 36.— J. McF.'s device is not a per- 
petual motion, as it depends on heat for its power. As 
to the flightof birds, he forgets that the atmosphere ro- 
tates as well as the earth.— W. B. willfindsomething on 
the retina of the eye on p.20,vol. 32.— C. H. S. will find 
directions for making artificial meerschaum from pota- 
toes, etc., on p. 307, vol. 34.— F. L. will find directions 
for coloring gold chains on p. 43, vol. 30.— H. J. D., 
S, H., J. F. L., T. M. F., J. H. N., W. B., B. L., E. E., 
R, S., P. W., and others, who ask us to recommend 
books on industrial and scientific subjects, should ad- 
dress the booksellers who advertise in our columns, all 
of whom are trustworthy firms, for catalogues. 

(1) G. O. E. asks: 1. What would be the 
effect of the explosion of 40 gallons each of pure oxy- 
gen and hydrogen, contained in gas bags like those used 
with the oxyhydrogen stereopticon? A. A mixture of 
oxygen and hydrogen in the proper proportion is as 
powerful an explosive, in proportion to its specific grav- 
ity, as nitro-glycerin. The explosion of such a quantity 
of the mixture as you mention, in an ordinary apart- 
ment, would endanger the building. If the gases are 
not mixed, there is no danger, as neither of them alone 
is explosive. 2. Is there no way of preventing the pos- 
sibility of such an explosion? A. With suitable safety 
bottles between the gas reservoirs and jet, and with 
equable pressure in each reservoir, there is little or no 
danger under skillful manipulation. 

(2) J. M. A. says: I find an apparent con- 
tradiction between two standard authors as to the defini- 
tion of " living force. 1 ' Bartlett's " Analytical Mechan- 
ics," page 45, says: "The living force of a body is double 
the quantity of work expended by its inertia while it is 
acquiring its velocity. 1 ' This author represents the liv- 
ing force by M v" 2 . In Peck's " Mechanics," it is stated, 
on page 187, that " the expression % M v" 1 is called the 
living force of a body. . . The living force of a body 
is the measure of the quantity of work expended in 
producing the velocity." Thus one author places the 
measure of the living force at twice the amount of the 
other. Why this discrepancy? A. Professor Bartlett's 
definition is probably the most generally accepted; but 
there is good modern authority for the other. It is a 
case of definition, about which authorities are apt to 
differ. Ah agree that the energy is J^ M v 2 , while some 
consider that donble the energy is an imaginary " living 
force," and others do not. 

(3) C. asks: What kind of dye is used in 
coloring rattan for fancy chair seats? A. For blue, sul- 
phate of indigo, partly saturated with an alkali. For 
scarlet, lac dye used with tin salt as a mordant. For red, 
dye with madder, using tannin and alum as mordants. 
For black, impregnate with acetate of iron and boil with 
a decoction of madder and logwood. For green, boil 
with an alum mordant and then with sulphate of indigo, 
and a little fustic or quercitron. For yellow, use an 
alum mordant and dye with fustic. The coal tar colors 
may also be employed for this purpose. 

(4) J. C. P. says: 1. I wish to build a tug 
boat for the purpose of towing barges laden with oyster 
shells. The barges are 30 feet long by 10 feet wide, and 
3J^ feet deep, and will hold 7 or 10 tons of shells. What 
size should the steam tug be to tow such barges at the 
rate of 3 or 5 miles per hour? A. If you only mean to 
tow one barge at a time, an ordinary row boat, 18 to 20 
feet long, fitted with engine and propeller will answer 
very well. 2. What are the constituents of oyster shell 
lime? A. An analysis of oyster shells by Schossberger 
shows that they consist of three layers, as follows: 1. 
Inner layer, the so-called mother-of-pearl. 2. Brown 
hard scales, forming the outer edges of the successive 
laminae of the outer shell. 3. A chalky layer, inter- 
posed between the laminae of the shell. The first of 
these contains: Carbonate of calcium 94*7, organic mat- 
ter 2*2, other salts and loss 3*1. The second contains 
89*1, 6*3, and 4*6, and the third 88-6, 4*1, 6*7 of these in- 
gredients respectively. You should consult our adver- 
tising columns for addresses of dealers and manufac- 
turers. 



(5) A. J. K. says : In the glass sand business 
we have during winter to dry all our sand. I dry it now 
on a floor, drying- 15 tons in 10 hours. Is there an appa- 
ratus that we could use that would keep the sand in one 
place and save the work of shovelling it off the floor? 
A. For similar purposes the material to be dried is 
caused to pass, by means of continuous bell buckets, 
through the extended flue of a small brick furnace. 
This method has succeeded very well, and is employed 
extensively for the drying and roasting of certain ores, 
etc. 

(6) J. J. asks: How can I unite a set of 
vulcanite teeth that are broken, that they may stand the 
saliva and heat of the mouth? If I knew how to make 
the vulcanite that the teeth are set on, I think I could 
have mended them with it. A. Mix dry caoutchouc 
with half itsweight of flowers of sulphur, and thorough- 
ly knead the mixture on a plate of warm metal. Heat 
the teeth to a temperature of about 212° Fan., join the 
fractured edges with a little of the caoutchouc dough, 
moistened with a drop or two of bisulphide of carbon, 
and expose the whole to a temperature of about 200° 
Fan. for 2 hours. At the expiration of this time, raise 
the temperature to 300°, and maintain it constantly at 
this for 4 hours more. When cool, the joint will be 
found firm, and may be trimmed with a sharp knife. 

(7) W. K. T. says, in answer to C. S. D., 
who asks as to what is the best wood for a guitar: My 
experience shows basswood to be best. Either use 
the wood in pieces, or get a strip of a sufficient length, 
and steam it so that it will not break. 

(8) J. A. M. says: I have a 26 inch under 
runner burr, and the spindle heats when the stand is full 
of oil, so that I have to stop. There is no grit in it. 
How can I remedy it? A. Make your spindle cone- 
shaped at the end, like a lathe center. 

(9) J. N. P. asks: 1. What is draw-filing? 
A. Draw-filing is filing with the length of the file at a 
right angle to the motion of the file, the latter being 
held in both hands and made to cut on both strokes, by 
which process the file cuts more smoothly. 

What is a shaping machine, or what is the difference 
between a shaping machine and a planer? A. A shaping 
machine is a machine for planing iron. In a shaping 
machine the slide carrying the tool travels, the table 
holding the work being stationary. In a planing ma- 
chine the head and slide are stationary, while the table 
carrying the work travels back and forth. 

A friend of mine has been working for years on a ma- 
chine to be inclosed in a caisson, and let down in a cis- 
tern, claiming that the water of the cistern will run the 
machine and pump a continuous stream out of it at the 
top as long as there is any water in the cistern. I have 
tried to convince him that he is trying to make a per- 
petual motion, but he says he is not. A. Such an appa- 
ratus would be a perpetual motion. 

(10) C. R. S. asks: 1. Which is the most 
powerfuland economical for a road locomotive, a double 
engine of 8 horse power in each cylinder, connecting on 
the same driving shaft, or one single engine of 16 horse 
power? A. The double cylinder would be the best. 2. 
How large should the boiler be? A. Consult a manufac- 
turer. 

(11) J. C. M. asks: How can the amount of 
friction of a valve on its face be ascertained, if we have 
the pressure »f steam per inch and the area of the sur- 
face occasioning the friction? The answer should de- 
signate the number of lbs. applied to the valve rod ne- 
cessary to move the valve. A. The precise pressure 
cannot be calculated because it depends upon the fit of 
the valve to its seat. 

(12) E. H. M. asks: What kind of curve is 
best to use in bent arm gears? A. Variously shaped 
curves are used, all serving equally well. 

Of what size should master taps be? A friend says 
that they should be of the same size as working taps, 
while I hold that they should be ^ of an inch larger. 
A. Master taps for tapping dies should be from once to 
twice the depth of the thread larger than the bolt the 
die is intended to cut. 

(13) L. M. C. asks: If a locomotive is run- 
ning on a down grade (the drivers, of course, having a 
forward motion) without working steam in the cylin- 
ders, the throttle Deing entirely closed: if the engineer 
throws back the reverse lever so that the backing ec- 
centrics work the valves, what would be the result? I 
read some time ago that air would be pumped through 
the steam pipes into the boiler and thus increase the 
pressure. But how is any air going to enter the boiler, 
the throttle being closed? A. The piston would draw 
air from the exhaust, and pump it partly back through 
the exhaust and partly into the steam chest. 

(14) J. J. asks: Will a well constructed 
condensing engine of 5 inches bore and 12 inches stroke, 
cutting off at J4 stroke, with a steam pressure of 100 
lbs. (which would be 25 lbs. at end of stroke, and an 
average of about 57 lbs.), give as much power as a com- 
pound engine taking the same amount of steam? A. 
No. The compound engine would give most power. 

(15) G. E. C. says: I read that to reverse a 
stationary engine the eccentric should be turned half- 
way round on the shaft from where it stood. I claim 
that it will not do to turn it exactly halfway round, and 
other engineers dispute this. Please let me know. A. 
If the valve has no lead, the eccentric may be turned 
halfway round en the shaft to make the engine run the 
other way. But if the valve has lead, the eccentric 
turned halfway round would set the valve wrong to 
twice the amount of the lead. 

(16) O. J. says: You are doing the commu- 
nity a good service in pointing out the poisonous charac- 
ter of the fumes of the colored fires ordinarily em- 
ployed, and the dangers that may arise to delicate con- 
stitutions by their use. With a view of introducing 
some mixtures that seem to be free from injurious in- 
gredients (sulphur and antimony and arsenic com- 
pounds being eliminated) and producing fumes not even 
so annoying as tobacco smoke, I append the following 
formulae, and send you samples of two different red 
fires : Red No. 1 : Chlorate of potash 16 parts, nitrate of 
strontium 30 parts, lycopodium 3 parts, sugar of milk 2 
parts. Red No. 2: Chlorate of potash 1 part, nitrate of 



strontium 8 parts, shellac 2 parts. Green No. 1: Chlor- 
ate of potash 9 parts, nitrate of barium 30 parts, lycopo- 
dium 3 parts, sugar of milk 2 parts. Green No. 2: 
Chlorate of potash 1 part, nitrate of barium 8 parts, 
shellac 2 parts. 

(17) J. F. asks: Please tell me how \ detect 
tellurium in ores, and in what minerals it is chiefly 
found? A. Metallic tellurium is a tin-white, brittle sub- 
stance, with a metallic luster, and a specific gravity of 
6*25. It is never found free in Nature, but usually in 
combination with either bismuth or gold and silver. 
With bismuth, it constitutes the mineral known as tetra- 
dymite, which has a steel-gray color and a high metallic 
luster. Tetradymite occurs in tubular crystals or foli- 
ated masses, which mark paper like black lead. Tellu- 
rium, in combination with gold and silver, forms the 
mineral sylvanite, of metallic luster and steel-gray color. 
When fused on charcoal it yields a light yellow, malle- 
able globule, which contains 1 part telluride of silver 
and 2 parts telluride of gold. Metallic tellurium has, at 
present, no place in the arts, and finds a market only in 
the preparation of mineral and other scientific cabinets. 
Its price is quoted by dealers in rare metals at about $8 
per ounce or $90 per pound. 

(18) E. C. H. asks: 1. Is cast cast-steel suit- 
able for laps and dies for steam pipes, and for other 
kinds of screw-cutting? A. Yes. 2. What is the 
shrinkage of cast cast-steel, and of malleable iron? A. 
It is very irregular, differing according to the size of the 
casting. 3. How much larger should the tap be for cut- 
ting open dies than the bolt that the dies are to be used 
on? A. About 1)4, times the depth of the thread larger. 

(19) J. D. E. asks: Why could we not 

make a telescope on the principle on which the Huyghen- 
ian eyepiece is made? A. Because the chromatic and 
spherical aberration cannot be corrected by such a com- 
bination of lenses. 

(20) W. W. II. says: I wish to stain some 
windows for a church. Please give me a recipe for 
making a good imitation of colored glass. A. You can- 
not stain the glass without removing it from the win- 
dow, but you can imitate the stained glass by means of 
transparent colors applied as paints. For this purpose, 
use such colors as Prussian blue, gamboge, and car- 
mine. These will give you the three primary colors, 
and by their mixture the other tints may be produced. 
Apply with a brush, and use any transparent varnish, 
such as dammar, as the vehicle. 

(21) E. R. asks: Is there any liquid cement, 
that is less expensive than shellac, with which I can ce- 
ment together fine white sand or pulverized pumice- 
stone? A. Common rosin dissolved in naphtha, with the 
addition of a little gutta percha to render the resulting 
cement more binding and less brittle, is a preparation at 
once strong, cheap, and waterproof. It may be concen- 
trated to any consistence by evaporation of the sol- 
vent. 

(22) J. F. S. asks: How can I recover sul- 
phuric acid from waste, after the washing of nitro-gly- 
cerin? A. There is no method sufficiently economical 
to be of any practical value for this purpose. The con- 
centration of the acid by the evaporation of the diluent 
would be tedious and expensive. If the solution is not 
too dilute, the greater part of the sulphuric acid may be 
removed as sulphate of lead by agitating it with the 
proper quantity of dry lead carbonate, allowing to settle, 
and subjecting the dried precipitate to dry distillation in 
stoneware retorts heated to bright redness. 

Please tell me of a simple and cheap method of mak- 
ing glue? A. Gelatin or glue exists in many animal tis- 
sues, as the skin, cellular membranes, tendons, and lig- 
aments, and forms the framework of bones, horns, 
hoofs, etc. It may be separated and dissolved out from 
these by protracted boiling with water. The aqueous 
solution, when cooled, gelatinizes; and when this jelly 
is dried, it constitutes ordinary glue. 

(23) S. J. T. asks: What form of coup- 
ling is the most durable and best adapted to run the line 
shaft of a threshing machine cylinder, 700 or 800 revo- 
lutions per minute on an angle, say, of about 20° 9 A. 
Use an ordinary universal coupling. 

(24) W. W. asks: 1. Please give me the 
philosophy of the expansion of steam in the cylinder of 
a steam engine. Why does a cylinder 7 feet long and 
2>% feet in diameter, other things being equal, give a 
power twice as great as a cylinder of half that length, 
although the surface of the pistons is the same? A. 
The power of an engine is the resultant of three data, 
pressure, distance, and time. If a piston has 1,000 lbs. 
pressure on it and moves 3J/o feet in 1 second, it has half 
the power of one that has 1,000 lbs. pressure and moves 
7 feet in 1 second. 2. Is the pressure on the piston, af- 
ter it has passed 6 feet from the starting end of the 7 
feet cylinder, any greater than it was when it had reached 
a point 1 foot from that of starting? A. Yes, unless 
the steam is cut off before the end of the stroke. If 
the steam follows the piston full stroke, the power will 
increase in proportion to the length of the cylinder. If 
the steam supply is cut off before the piston reaches the 
end of the stroke, the steam will expand and lose press- 
ure in proportion to the increased space it occupies. 

(25) M. S. D. says: For the information of 
the correspondent who asked as to twisting augers, al- 
low me to say that the blade or twist of the common 
carpenter's auger is made by drawing the iron or steei 
out nearly flat, something like the blade of a tabie 
knife in shape, but thicker through the center than at the 
edges, as wide as you want the cutting size of the auger 
to be, and a little longer than the twist is to be when 
done. This is then heated; the cutting end or head Is 
clasped in a vise; and the workman, holding the other 
or shank - end with tongs, twists it over from right to 
left by hand. It is afterwards made true by means of 
crimp dies rapidly opened and shut upon it. The head 
is struck out in a die afterwards. 

(26) C. W. H. asks: What paste or glue 
wil) fasten paper firmly to iron and stone? A. Melt to 
gether equal parts of asphalt and gutta percha. Use 
hot. The surfaces to be joined should be perfectly 
clean and dry. 

(27) G. S. W, says : About 4 feet square of our 
flooring, with about 15 inches thick of sawiust between 
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it and the ceiling below, has been saturated with neats- 
footoil. What can we do to prevent spontaneous com- 
bustion? A. It is better to remove the danger by sub- 
stituting a new floor; but if this is not practicable, sat- 
urate the floor as thoroughly as possible with a strong 
solution of washing soda in lime water. 

(28) "C. R. asks: Is there any preparation 
that will hinder the decomposition of gelatin when used 
for moulds and often remelted? A. Try the addition 
of alittlelime. 

(29) F. P. W. says: I have spilt some 
black ink on my carpet. Please tell me how I can get it 
out without injury to carpet? A. If the ink is of the 
same kind as that used in your letter, it cannot be re- 
moved without destroying the coloring matters of the 
carpet. 

(30) W. H. asks: "What are the causes of 
the formation of lead ore, to the best of your knowl- 
edge? A. You do not state which ore of lead. Galena 
was probably formed by the fusion of oxide of lead in 
contact with sulphur, from which it crystallized. 

(31) S. W. asks: "What are the names of 
the elementary bodies discovered since 1869? A. The 
element gallium, discovered by Lecoq in 1875, is the 
only one. 

(32) L. F. B. says: In answer to J. J. S., 
and others, you say that water boils at 184° on the St. 
Bernard. This mountain is 8,400 feet Irgh. Are you , 
right? A. The Swiss St. Bernard is 11,080 feet in ; 
height. i 

(33) W. C. L. asks: Does galvanized iron 
attract more cold than copper or other metals? A. If : 
we understand you, the metal that is the better heat I 
conductor will condense most moisture upon its surface; 
in thh respect copper far surpasses galvanized iron. If 
copper be taken as 100, galvanized iron equals about 16 
in the scale of conductivity. ! 

(34) J. asks: Is there any substance which, I 
if dissolved in alcohol and applied in solution to sur- 
faces of raw, light-colored woods, such as ash and 
maple, will give them a luster and make the grain more 
apparent without changing the color? A. A Altered so- 
lution of pure, bleached shellac in alcohol will do this, or | 
a very thin varnish of mastic. Such woods darken by 
age; this cannot be avoided. * j 

(35) B. H. L. asks: What liquid could I 
use, that would be cheap enough, to kill weeds without 
injuring wood, so as to sprinkle 2 or 3 miles of plank 
roai without hastening the decay of the wood? A. A 
sprinkling of crude carbolic' acid would, in great part, 
accomplish this, without injury to the planking. 

(36) E. A. W. asks: How can I remove 
the clinkers which accumulate on the brick linings of 
cooking stoves? A. These are due to the presence of ■ 
alkalies or lime and sand with the coal, which become ' 
fused together,formingaglass which constitutes the ad- 
hering clinker. It can only be removed by mechanical j 
means, but may be avoided by using only fuel free from j 
these impurities. 

(37) G. H. A. asks: 1. Is there any extract j 
of lime that will answer the purpose of fresh slacked 
lime for a preservative, and not make anything that is . 
immersed in it look limy? A. There is no extract of j 
this kind. 2. How' can I, after leaching the lime and : 
getting the strength out of it, make it so that anything ' 
immersed in it would not show the lime after taking 
out and drying? A. The excess of adhering lime may 
be removed by immersing the substance, after digesting 
in the lime water, in pyroligneous acid; or the lime wa- 
ter may be acidified with the wood vinegar. 

(38) W. L. I. says: I want to lift water to a I 
height of 46 feet, then convey it to a tank distant from 
the well 45 yards. I have plenty of power with which : 
to run any kind of pump. Can I get on3 to lift water to ' 
that height? A. There are pumps made especially for 
such situations, that can be driven by belts, gearing, or ! 
lever connections, as may be most convenient. It is not 
our custom to recommend special manufactures in these 
columns; but if you will make your wants known under 
the "Business and Personal 1 ' heading,, you will open 
communication with the proper parties. 

(39) H. D. D. asks: How can I calculate \ 
the dimensions of a boat to carry a given weight? A. : 
Find how many cubic feet of water the boat displaces 
at different assumed draughts, and the product, in any 
instance, of the displacement multiplied by 62, gives 
the number of lbs. the boat can carry at that draught, 
including its own weight. 

(40) F. R. R. S. asks: From what depth 
will a steam siphon draw water perpendicularly, and to 
whatheight above the siphon can the water be forced? 
A. It can draw about as far as a good suction does, and 
as ordinarily arranged does not force the water, but 
could easily be made to do so to a height depending on 
the pressure of steam. 

(41) T. R. R. asks: Could you give a 
short table showing the rate at which atmospheric air is 
increased in temperature by sudden compression, as 
well as the increased pressure per inch, starting at about 
C0°Fah.? A. The following figures are taken from a 
table published by Professor Thurston in the Journal 
of the Franklin Institute; 
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ebullition unless the pressure is practically removed. 3. 
How large a boiler is required for a 40 horse engine? A. 
One capable of evaporating from 10 to 60 cubic feet of 
water pi,r hour. 4. What size of steam pipe is required 
for a 20 horse engine? A. Make it about J4 the diame- 
ter of cylinder. 

What size of balance wheel would a person want for 
a 22 inch circular saw? A. None will be required in 
general, except the pulley on the saw mandrel. 

(44) J. J. T. says: What is the cause of the 
knocking in a water pipe? I am running a 20 horse en- 
gine, and the pump is attached to the crosshead; the 
feed to it is % inch lead pipe with an air chamber on it; 
the discharge pipe to the boiler is 1 inch, with an air 
chamber. When pumping, the feed pipes make a fear- 
ful noise, as though some one were hammering it. A. 
The area of the suction pipe or suction valve is probably 
too small, causing the valve to have too much lift; and 
its violent closure causes the noise. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the result stated: 

G. M. S.— No. 1 is pyrolusite, a gray ore of manganese. 
No. 2 is chalcophyllite or copper in combination with ar- 
senic acid. No. 3 is quartz. No. 4 contains calcite and 
apophyllite — carbonate of lime and silicate of lime and 
potash.— E. M. P. — Your powder consists principally of 
some organic body; but the quantity was so small that 
we could not determine its nature. — D. A.— It contains 
mica and sesquioxide of iron.— J. R. B.— It is an im- 
pure clay — silicate of 'alumina. You did not pay the 
postage on your specimen. — A. D. -G. — No. 1 is mica 
schist. No. 2 appears to be cassiterite (oxide of tin). 
Send a larger specimen. — F. W. M— It is iron pyrites. 
Seep. 7, vol. 36.— E. T.— Your mineral seems to be a 
piece of scoria from some furnace. It contains iron, 
sulphur, lime, and a large quantity of carbon. — B. H. L. 
— Your specimens are basalt and granitif erous rock. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

On a Geographical Question. By P. G. 

On the Distances of the Stars. By W. W. 

On Shipping Nitro-Glycerin. By C. L. K. 

On a New Car Coupling. By the O'K. McK. 

On Civilization. By T. K. V. 

On the World's Age. By A. F. 
Also inquiries andanswers from the following: 

J. C— W. A. M.— Y. 8.— J. M. P.— N. S.-- J. B. H.— 

O. O. O.— F. Z.-J. H. G.— A. B.— T. W. P.— H. A. H. 

— H. C. H.— A. G.— K. T. G. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take plea- 
sure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: "Who sells sewing machines? Who sells blue glass 
chimneys? Who makes artificial limbs of hard rubber? 
Who makes artificial eyes? Why do not makers of ar- 
tificial stone advertise in the Scientific American? 1 ' 
All such persona] inquiries are printed, as will be ob- 
served, in the column of "Business and Personal," which 
is specially set apart for that purpose, subject to the 
charge mentioned at the head of that column. Almost 
any desired information can in this way be expeditious- 
ly obtained. 



OFFICIAL. 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted in the Week Ending 

February 6, 1877, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 



(42) A. B. asks: What would be the power 
of a 100 lbs. fly wheel attached to one end of a horizon- 
tal shaft, worked by hand? A. The actual energy of 
such a wheel depends upon its dimensions and velocity, 
the general rule being: 

„ Moment of inertia x (angular velocity) 2 
Energy = 6*4 

(43) H. H. asks: 1. Is steam visible in a 
boiler? A. No. 2. Does water boil in a boiler when 
there is a pressure of steam? A. There is no violent 



Adding pencil, C. C. Fields 187,114 

Advertising, B. S.Howard 187,139 

Animal substances, etc ., J. P. McLean 187,029, 187,030 

Animal bones, etc., treating, Carples & Kochler. . . 186,924 

Anode, nickel, Hermann & Taylor (r) 7,489 

Bag for beef quarters, etc. , B. S. Halsted 187,008 

Bag holder, G. M. Allen 186,918 

Ball for hollowware, Z. Nickerson 186,947 

Baker's oven, A. Wilson 187,209 

Bale tie, G. S. France 187.118 

Bale tie, M. F. Maury 187.161 

Bale tie, J. L. Sheppard 187,184 

Barrel tap, H Sanders 187,179 

Barrels, charring interior of, W. McMurtrie 187,162 

Bedstead, H. B. Coyle 187,103 

Beer cooler, M . Gottfried 187,128 

Belting, F. H. & J. E. Underwood 186,965 

Bench plane, H. A. Foss 186,998 

Birdcage, S. B. King 186,937 

Book clamp, C. B. Dulin 186,927 

Book support, W. S. Barnard 186,974 

Boot and shoe, H. Samson 186,958 

Boot uppers, uniting, D. W.Thompson 187,197 

Bottle, glass, W. C.King 186,938 

Bottle stopper, wire, H. W. Yerington (r) 7,501 

Brickkiln, H. Dueberg 187,109 

Bridges, safety gate for draw, D. Arndt 186,971 

Bridle bit, K. H. Truitt 187,201 

Broom holder, S. J. Van Stavoren 187,202 

Buckle, G. R. Kelsey 187,019 

Buckle, H. S.Woodruff. 186,968 

Buckle for hat bands, I. H. Francis. 187,119 

Buggy top, C. E.Smith 187,188 

Burglar alarm, D. Mersereau 187,034 

Burner and lantern, G. A. Beidler 187,085 



Button, Vose & Southwick 

Buttons to cards, attaching, A. Brear 

Car brake, atmospheric, W . Loughbridge 

Car coupling, P. Brown 

Car coupling, J. C. Cape 

Car fan, automatic, J. R. McNeille 

Car starter, H. Dutcher 

Car starter, E . G. Goddard 

Card holder, II. II. Snow 

Carpenter's gage, C . O. Farciot 

Carpet stretcher, Prichard & Kienardt 

Carpet stretcher, J. D. Sloan 

Carpet sweeper, H. F. Noyes 

Carriage, falling front, P. C. Durham 

Carriage lights, frame for, F. A. Neider 

Casting metal for rolls, etc., J. II.Ricketson 

Chain machine, F. Leonird (r) 

Chair, reclining, J. Foy 

Chair seat, S. M. Barrett 

Charcoal finery furnace, C II. Morgan 

Check book, business, J. W. Turner 

Cheese former for cider presses, J. Clark 

Churn, E. Groat 

Churn, reciprocating, J. H. Shoffer 

Cigar box, C. Fletcher 

Cigar bunching machine, C . Lersch 

Cloth rack, revolving, W. H. Parker 

Clothespin, S. B. Hunt 

Clothes wringer, M. N. Lovell 

Coffee pot, J. Cromwell 

Collar, detachable, A. Riley 

Colter plow, W. II. Collett 

Core for casting car wheels, W. II. Paige 

Corn husking implement, M. L. Huss 

Corn planter, C. H. Foss 

Corn planter, A. J. Hintz 

Corn planter, F. Petersen 

Cotton cleaner, Bowers & Adar 

Cotton planter and distributer, J. A. Shine 

Cotton seed and corn planter, J. A. True 

Cracker machine, C. L. Vale 

Cuff button, stud, etc ., F. E. Capron 

Cultivators, J. Schroder (r) 7,496, 

Cultivator and seeder, J. Bergey 

Cultivator, wheel, F. M. Needham 

Desk, II. II. Wiggers 

Dinner bucket and lantern, O. M. Bossert 

Distillery slops, drying, Junker & Wolfe 

Doll, K. C. Atwood 

Doll head, L. Reichmann 

Dredging bucket, A. E . Hall 

Dredging machine, F. E. Duckham 

Dynamometer, J. Blackinton 

Earth auger, E. & H. Cox 

Earth auger, J. McCullough 

Eaves troughs, making wood, W. H. Nudd 

Egg box fastener, O. A. Stempel 

Egg holder, C. Mueller 

Eggholder.R. B. Smith 

Elevator, etc., coke crusher, F. Marmet 

Embroidering machine, 1. L. G.Rice 

Engine, hydraulic, J . D. Richardson 

Engine pumping, J. S. Wilson 

Engine rotary, A . S. Lyman 

Engine rotary, II. I. Willson 

Engine rotary, II. G. Wood 

Engine, steam, II. E. Marchand 

Evaporating pan, J. T . Lockey 

Explosive compound, Mackie, Faure & French. . . 

Feather renovator, W. Walker 

Feathers, artificial, J. Brown 

Fence, J. G. Gilpin 

Fence, metallic barbed, J . Brinkerhoff 

Fence wire, barbed, II. W. Putnam 

Fence wire, barbed, W. L. Reynolds 

Fence wires, etc., twisting barbed, J. F. Glidden. 

Finger bars, making, J. S. Atkinson 

Fireplace heater, S. Merrick 

Fireproof book cover, E . W. Glover (r) 

Floor clamp, W. H. Tarrant 

Food preserving, C. G. Am Ende 

Foot warmer, W. T. Steiger 

Freezing fish, pan for, C. W. Gauthier 

Fruit crate, Ross & Cassidey 

Fruit drier, J. Williams (r) 

Fruit picker, T. Boyd 

Furnace, iron making, B. Bayliss 

Furnace for steam boilers, H. E. Parson 

Furniture knob, J. H. Shelton (r) 

Gage, F. J. Seybold 

Galvanic sole, E . H. Craw 

Gas burner, J. F. Barker 

Gas engine, R. D. Bradley 

Gas governor, P. Munzinger 

Gas regulator, E. O. Martin 

Gas torch, A. R. Weiss 

Generating gas from water, R. D. Bradley 

Glassware, hollow, J. Burgun 

Glucose, making, S. H. Johnson 

Governor, J. Judson 

Grain binders, E. Horton 186,930, 186,931, 

Grain binder, I. Lancaster (r) 

Grain, etc., scouring, II. P .Becker (r) 

Grainregister, C. II. Horton 

Grasshoppers, destroying, D. II. Hutchins 

Grinding surfaces, etc., F. B. Norton 

Hame, J. A. Churchill , 

Handles to metal goods, E. B. Manning 

Harrow, A. J. B. Foster 

Harrow, C. Keehner 

Harvester, C. W. Levalley 

Harvester rake, E . Wilcox 

Harvester reel, A. Shogren 

Head dress, M. E. Thompson 

Heat regulator, C . G. Schulze 

Hog trap, H. Ogborn 

Horse fork hook . H. Snyder 

Horse hay rake, J. L. Wager 

Hose and pipe coupling, W. Loughridge 

Hydrant valve, J. S. Parker 

Hypodermic syringe, J. McMorries 

Ice loading station, E. D. Gird 

Indicator and low water alarm, W. Starkey 

Inking roller socket, D. Weckerlin 

Joint, pipe, etc ., J. Old (r) 

Key fastener, J. M. Munn 

Kitchen utensil, J. Hamilton 

Knife, pocket, S. Scholfield 

Knob lever for latches, C. S . Jennings 

Lamp, A. Z. Boda 

Lamp burner, J. H. Boardman 

Lamp collars, threading, J. G. Hallas 

Lamp chimney cleaner, A. H. Jackson 

Lamp, hanging, E. C. Lawrence 

Land roller, W. Gates 

Last block fastening, W. P. Beers 

Lathing, metallic, J. W. IHoyt 

Lawn mower, H. Otto 

Line fastener, J. T. Cronk 

Line fastener, D. H. Levy 

Lock, combination, H. Clarke 

Lock for pistols, etc ., Haviland & Gunn 

Lock magnetic time, W. W. Sherar 



187,203 
187,094 
187,024 
187,096 
187,102 
187,033 
187,111 
187,127 
187,061 
187,112 
187,046 
187,185 
187,166 
186,995 
186,946 
186,955 

7,492 
186,957 
186,973 
187,164 
187,068 
187,100 
187,130 
187,054 
187,115 
187,149 
187,168 
187,143 
187,152 
187,107 
187,176 
187,106 
186,949 
187,144 
186,928 
187,011 
187,044 
186,981 
187,056 
186,963 
187,069 
186,987 

7,407 
186,979 
187,043 
187,074 
187,091 
187,148 
186,919 
187,173 
187,005 
186,994 
187,088 
186,989 
187,028 
186,944 
187,195 
187,041 
187,186 
187,158 
186,953 
187,048 
186,967 
187,154 
187,208 
187,211 
187,156 
186,940 
187,155 
186,966 
186,984 
187,124 
186,922 
187,172 
187,049 
187,126 
186,972 
187,035 

7,487 
187,066 
187,079 
186,962 
187,122 
187,178 

7,500 
186,921 
186,975 
187,170 

7,498 
187,052 
187,105 
186,920 
187,092 
187,042 
187,026 
187.072 
187,093 
186,986 
186,935 
187,017 
186,932 

7 491 

7,486 
187,137 
187,012 
187,167 
187,099 
187,025 
186,997 
187,018 
187,150 
187,075 
187,057 
186,198 
186,959 
186,945 
186,190 
186,070 
186,023 
186,169 
186,031 
187,125 
186,961 
186,071 

7,493 
186,165 
186,929 
187,051 
186,015 
186,980 
187,090 
187,007 I 
186,934 ! 
186,939 
187,121 
186,977 
186,142 
186,948 
186,991 
187,021 
187,101 
187,135 
187,055 



Loom, H. D. Wood 186,970 

Lubricated moulds, producing, C. S. Brooks 187,095 

Middlings separator, P. Muller 187,040 

Milk pan, Smith, Ryer & Clark 187,059 

Millstone eye, F. G. Wallace 187,204 

Mosquitoes, killing, E. B. Johnston 187,016 

Mousing hook, A W. Chilcott 186,988 

Nozzle for hose, J. Gielow 187,123 

Nut lock, W. Dicks 186,926 

Oven for gas stoves, W. M. Jackson 187,013 

Packing for oil wells, O. Redmond (r) 7,494, 7,495 

Paper box, II. R. Heyl (r) 7,488 

Paper box, H. II. Snow 187,060 

Paper box machine, E. B. Beecher 186,978 

Patterns and moulds, making, A. W. VVimmer. . . . 187,076 

Pen, fountain, Might & Taylor 186,942 

Pen holding pencil protector, II. C. Benson 187,087 

Photo-pictures, mounting, J. J. Hartman 187,134 

Photographs, washing, N. J. Miller. 187,163 

Plane irons, making, L. Spring 187,191 

Plow, E. G. Matthews 187,160 

Plow, gopher gang, M. S. McMahan 187,032 

Plow, shovel, T. H. C. Dow 186,993 

Plow, sulky, J. F. Hammontree 187,132 

Plumber's trap, L. Schoenberg 187,182 

Power, transmission of, C. C. Webber. 187,206 

Pressure gage, T. Shaw 187,053 

Pump, J. Ilarman 187,009 

Pump, A. S. Lyman 187,153 

Pump, S. Petersen 187,045 

Pump bucket, chain, S. F. Lockwood 187,151 

Quilting frame, A. Warren 187,205 

Ren ning ozokerite, C. M. Pielsticker 186,951 

Rein support, J. L. Ryder 187,050 

Riffle box for oars, W. II. Stanley 187,193 

Road scraper, J. Maitland 186,911 

Rock drilling engine, P . S. Buckminster 186,923 

Rock drills, supporting, D. Wood 187,077 

Rolling metal, 8. Duff 187,110 

Roofing, fireproof, J. W. Hoyt 187,140 

Sash fastener, F. J. Hoyt 187,141 

Sash holder, Mason & Smith 187,159 

Scraper, Robb & Selpli 187,177 

Seed planter, hoe, J. R. Reynolds 187.174 

Seeder and cultivator, N. Whitehall 187,073 

Sewer trap, J. Ganter 187,002 

Sewer trap, automatic, J. P. Schmitz 187,181 

Sewing machine, R. Jones 186,936 

Sewing machine winder, W. L. Fish 187,000 

Sewing machine cutter, M. Stroop 187,064 

Sewing machine feed, H. Feyh 187,113 

Sewing machine hemraer, C. L. Goethals 187,003 

Sewing machine, overseara, J. S. Hall 187,006 

Sewing button holes, C. M.Banks 187,082 

Sewing machine dust guard, A. A. Capeling 187,097 

Sheet iron, fi nishtng, W. D. Wood 186,969 

Sheet metal, shearing, G. Summers 187,065 

Shovel, P. C. Kierns 187,020 

Shuttle spindle, E. M. Stevens 185,063 

Skylight, O. Davis 187,108 

Slag pot, II. Zottman 187,212 

Slates, J. W. Hyatt 187,145, 187,146 

Slate pencil sharpener, Teal & Moulder 185,067 

Snow guard for roofs, G.F. Folsom 186,996 

Sofa bedstead, A. Hansen 187,1 33 

Spark conveyer, W. G. Gale 187,001 

Spark extinguisher, C. H. Prusmann 187,047 

Spinning frame stop, W. F. Hastings 187,010 

Spinning tool slide rest, M. C. Chambers 187,098 

Springs, making, A. French 186,999 

Spur, A. Buermann 186,985 

Stamp, hand, S. F. Gratz 187,129 

Stave jointing machine, J . S. Milton 187,037 

Steam boiler furnace, B. Hershey 187,136 

Steam boiler, sectional, F. Trump 187,200 

Stitching machine, boot, J. C. Smyth 187,188 

Stocking supporter, Demorest & Cook 186,992 

Stone, etc., cutting, B. C. Tilghman (r) 1,489 

Stove hood, J. N. Todd 187,499 

Stove, petroleum, Petsch & Schiebler 187,171 

Stove pipe damper, II. II. Stevens 187,196 

Stove refrigerator, W. F. Humphreys 186,933 

Stove tongs, CM. Morrison. 187,039 

Tag fastener, T. P. Marston 187,027 

Telegraph insulator, P. Seiler 187,183 

Telegraph wire, compound, W. E. Rice 187,175 

Tenoning machine, L. Houston 186,138 

Thill coupling, E. G. Stanley 187,192 

Tin can, Judson & Schenck (r) 7,490 

Tobacco, spraying, Smith & Messinger 187,187 

Toothpick holder, J. Poznanski 186,952 

Tower for windmills, J. S. Adams 187,078 

Toy cannon, C. M. Crandall 187,104 

Toy gun, J. B. Tyler 186,964 

Toy whirligig, C. E. Steller 187,062 

Trace carrier, C. B. Bristol 186,983 

Trace-detaching device, Beaver & Abbott 187,084 

Trunk roller, J. J. Cowell 186,990 

Turbine water wheel, C. Barber 186,083 

Type writer, J. T. Anderson 187,080 

Umbrella frame, T. W. Ball 187,081 

Valve, balance, II. E. Marchand 185,157 

Valve for brewer's vats, etc., F. W. Wolf 187,210 

Valve for steam engines, W. Jackson 187,014 

Valve, ingress, W. Loughridge 187,022 

Vehicle shaft coupling, G. Beck 186,976 

Ventilator, car window, A. Brandon. 186,982 

Vise, Hall & Cook 187,131 

Vise for carpenter's benches, W. H. Frampton — 187,117 

Wagon jack, J. A. Fox 187,116 

Wardrobe, rotary, T. Weiss 187,207 

Wash basin and sink, G. Jennings 187,147 

Washing machine, D. W. Miller 187,036 

Washing machine, J. W. Modlin 187,038 

Washing machine, C. Stevenson 187,194 

Watch glass, E. & W. Schlegel 187,180 

Water closet, W. Blackwood, Jr 187,089 

Waterwheel, N. L. Greene 187,004 

Wells, walling, A. Moore 186,943 

Whiffietree, trussed, S. W. Belles 187,086 

Wick raiser, W. H. Smith 186,960 

Windmill attachment, J. Smith 187,058 

Wire, pickling, C. D. Rogers 186,956 

Wooden house, J. R. Perry 186,950 

Wrench, W. Dicks 186,925 

Wrench, H. Richards 186,954 

Yarn guide and cleaner, J. Garrett 187,120 

DESIGNS PATENTED. 

9,729.— Cook Range— J. Beesley, Philadelphia, Pa. 
9,730.— Sleigh Bells.— A. A. Bevin, East Hampton, Ct. 
9,731.— PAPER Box.— N. D. Bill, Springfield, Mass. 
9,732.— PICTURE FRAME.— J. J. Gray, Boston, Mass. 
9,733.— Paper Boxes.— L. P. Heath, Springfield, Mass. 
9.734.— Types.— J. Herriet, New York city. 
9,735.— Types— H. Ihlenburg, Philadelphia, Pa. 
9,736.— Wire Table Mat.— C. E. Peirce, Lowell, Mass. 
9,737— Paper Weights.— A. C. Smith, Jr., N". Y. city. 
9,738.— Stoves.— N. S. Vedder eta!., Troy, N. Y. 

[A copy of any of the above patents may be had by 
remitting one dollar to Munn & Co ., 37 Park Row, New 
York city.] 
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Inside Pagp, each insertion - - -75 cents a line. 
Back Page, each insertion •■■$1.00a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 

THTWGEE & CONARD W$ 

BEAITIFIL EVEU-BLOOJ1WG 

OSES 

StronjrPot Plants, suitable for immediate flowering, 
sent safely by mail, postpaid. 5 splendid varieties, 
your choice,a\\ labeled, for $1; 13 for $2; 19 for S3; 4G 
for S4; 35 for $5. For 10 cents each additional, one 
Illa^niiiceiit PiemiumRose to every dollar's worth 
ordered. Send for our NEW GUIDE TO ROSE 
CULTURE, and choose from over 300 finest sorts. 
We make Roses a Great Specialty, and are the largest 
Rose-growers in America. Reler to 100,000 customers in the 
United States and Canada. THE DINGEE & CONARD 
CO., Rose-Growers, West Grove, Chester Co., Pa 



TO WATER WORKS BUILDERS. 

Bids are invited until the 25th of March next for the con- 
struction of Water Works for the city of Jacksonville, 
Florida, said water works to have a capacity of at least 
two millions of gallons per day, and one hundred fire 
hydrants required at beginning. To he owned and 
operated by the builder for an agreed term of years, 
with the privilege of purchase by the city at the end of 
that time, the city paying rent for all water for public 
use. Further information on application to the under- 
signed. T. E. BIJCKMA^, 

Chairman Com. Water Supply. 
Jacksonville, Fla., Feb 16, 1877. 



7-shot $2.50, 70 kinds. Guns & Rifles $5 
to $500. Monster 111. Cat. for 3-ct. stamp. 
Western Gun Works, Chicago, HI. 



RUBBER*Boots* Etc* mended.*** Mlb.*Box* Cement* 
by*mail* 35c.** G. W. HOWE, Port Huron, Mich. 

! AGENTS, FIRST-CLASS ONLY, WANTED T.4ROUGH- 
out the U. S. to sell utensils; new, light, useful, orna- 
mental, and needed universally . Address P. O . BOX 564 , 
New York. 



STEAM PUMPS. Wood-Working Machinery, 



FIRST PRIZES, CENTENNIAL, PHILA., VIENNA, 

PARIS, NEW YORK, BALTIMORE, BOSTON. 

Send for circular of recent patented improvements. 

THE NORWALK IRON WORKS Co., 
Prices Reduced. South Norwalk, Conn. 




THE SUCCESS. 

The Bollinger Water Wheel, so 
favorably known, has been pur- 
chased and improved , and will here- 
after be built and sold by me under 
the name Tiie Success. Not only 
a premium, but the first premium, 
was awarded to this wheel, as now 
improved, at the Centennial. Send 
for descriptive pamphlet to S. M. 
SMITH, York, Pa. 



Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

W1THERBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop f ormerly occupied by R. BALL & CO.) 



A FLY-WHEEL ACCIDENT.— With draw- 
ings, showing the faulty construction of the fly wheel, 
the reasons for the breakage ; with practical directions 
for the avoidance of such occurrence. By Joshua Rose. 
SeiKXTQ'rc American Supplement No. BO. Price, 10 
cents. 



;V0LNEY WIMAS-DN ^0O.P.R0V,Rl 




N. F. BURNHAM'S 
1874 

WATERWHEEL 

Is declared the "sta.niln.rd turbine," : 

by over 600 persons who bonghtand use i 

them with purt and lull gate open. 

Pamphlets Free. 

N. F. BUBXHAH, Ynrk, Pa. 



ALUMINIUM-ITS CHAKACTER 

1 Weight, Industrial rises, Alloys, Method of Manufacture 
i and Cost in Market. A valuable paper. Scientific 
i American Supplement No. 35. Price, 10 cents. To be 
; had at this office and of all newsdealers. 



Braward Milling Machines i^yffi: 

Universal Milling Machines from $200 upwards, Brown's 
Patent Screw Machines, &c, &c. Address BRAINAKD 
M. M. CO. 131 Milk St., Boston, Mass. 

Steel Castings, 

From 1-4 to 10,000 lbs. weight. An invaluable substitute 
for expensive forcings, or for malleable iron castings re- 
quiring great strength. Send for circular and price list 
to CHESTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADELPHIA, PA. 



W 



llVn^Il 1\1T7V t° travel and sell to Dealers our anhreak- 
iIlIILiU LUIjlI ahh, glass chimneys and lamp goods. NO 
:*EI>I>LINft. Su.lii.rv liberal. Holland traveling expenses 
.aid. MONITOR LAMP CO., 264 Main St., Cincinnati, Ohio. 



GEORGE C. HICKS & CO., 

Baltimore. Md. 

CLAY RETORTS, TILES, FIRE ERICKS, &C. 
U3?"TerraCotta Pipes of all sizes. 



BAKER'S 



OTIS' 



SAFETY' HOISTING 

Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 



VANDERBURGH, WELLS & CO., 
Machinists' Pattern and Brand letters, Etc., 

Complete Newspaper Outfits, K!JL r i';ivi-iV Itoxnuoit. IX,-.. 

18 Dutch Street, cor. Fulton, New York . 



N. Y. STENCIL WORKS, 87 Nassau St., N. Y. 




OUCH 
- -■ IRON 

Beams & Girder 



HPnE UNION IHON'jtflLLS, Pittsburgh. Pa., Maim- 
■* factiirers of improved wrought iron Beams and 
Girders (patented). 

The jrreat fall which has taken place in the prices of 
1 von. and especially in Beams used in the construction 
of FIREPROOF BUTl/DUNGS, induces us to call the spe- 
cial attention (if Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by reference to pages 52 & 54 of our Book 
of .-ections- which will he sent on application to those 
contemplating tin; erection of tire proof buildings— THE 
COST CAN BF ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious losses and in- 
terruption to business caused by tire; these and like con- 
siderations ful!v justify any additional first cost. It is 
believed, that were- owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that in many eases the latter would be adopted. 
W e shall be pleased to furnish estimates for all. the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



PATENT FOE SALE.— A NEW AND 

valuable patent of a Steam Trap. Address T. MER- 
KENBECK, South Brooklyn, N- Y. 

The Art of Projecting. 

A Manual of Experimentation in Physics, Chemistry, 
and Natural History, with the Porte Lumiere and 
Magic Lantern. By Prof . E. A. Dolbear, Tuft* Col- 
lege. With numerous illustrations. 12mo, eioth. 
$1.50. 

Any one, whether teacher, lecturer, or student, who is 
the happy possessor of a Porte Lumiere, Magic Lantern, 
or other apparatus, will find this book of incalculable 
service in illustrating almost every department of natu- 
ral science. The directions for making temporary appa- 
ratus are worth many times the price of the book. 

For sale by booksellers, and mailed, prepaid, on receipt 
of price by the publishers, 

LEE & SHEPARD, BOSTON. 



w 



A MTpR— Men to solicit orders for our goods. 
' I \-\J p er nianeut Employment:, good 
salary. Traveling expenses paid by company. 

Union Industrial Works, Cincinnati. 



ARSENIC IN THE ARTS.— A Lecture 

before the Medical Association of Central New York. 
ByS. A. Lattimore, LL.D., Professor of Chemistry in 
the Rochester University. A popular and important 
paper. Scientific American Supplement No. 29. 
Price, 10 cents. To be had at this office and of all news- 
dealers. 



UPRIGHT DRILL PRESSES, 

H. BICKFORD, Cincinnati, Ohio. 



A 



NEW DEPARTURE. EMXS'-.IKS 

men wsnte™ STAPLE GOOfiST NO PEDDLINO 
Salary $75 a month. Hotel and traveling expenses iiaid. 
S. A. GRANT & CO., manufacturers of ENVELOPES 
and PAPER, 3, 4, 0, and 8 Home St., CINCINNATI, OHIO. 



A PRACTICAL BUSINESS GENTLEMAN, 

I having a large connection in England amongst cotton 
manufacturers and others, would undertake an agency 
for introduction and sale of goods there and elsewhere 
in Europe. Terms— satisfactory salary and traveling 
expenses. References unexceptional. Address O. P., 
161 Scott St., Buffalo, N. Y. 

$5 TO $10 A DAY TO AGENTS. SAMPLES FREE. 32 
page catalogue. L. FLE'PCHER, 11 Dey St., N. Y. 



Rotary Pressure Blower 

1 1 WIj _: JEaU'i in. wr • nniiriiiniTi't 1 l 




"Warranted superior to any other. 

WILBRAHAM BROS. 

No. 3318 Frankfort! Avenue, Philadelphia. 



WANTED THE SOLE MANUFACTURE, 

for England, of one or two Patent Articles in demand 
by steam users. Advertisers have good manufacturing 
premises, and a first-class connection among steam user3 
in England and the Continent. Apply in first instance 
by lettertoP.S.B., care of Mr. G. STREET, Advertising 
Offices, 30 Co inn ill, London, E. C, England. 



VOU ask WHY we can sell First. 
A Class 7 1-3 Octave Rosewood Pianos 
for SiiiO. •ur answer is, that it costs 
lets tb:i]i if 800 to make any $(i00 Piano 
sold through Agents, all of whom 
make 100 pcrel. profit. We have no 
rtp-ents, hut sell dihect to Families 
nt Factory price, and warrant five years' 
We send our Pianos everywhere tor trial, 
and require no payment unless they are 
I satiRfactory. Send for our Illustrated Circular, which gives 
particulars, and contains the names of over 1500 Hankers, M->r- 
•s and Families thatareusing our Pianos in every State of ihe 
i. Please state whereyou saw this notice. Address, 

U. S. PIANO CO., 810 Broadway, X* T. 





YALE 

IRON WORKS, j 

New Haven, €01111., 

Builders of the Yale Vertical, 
the best and most Economical, 
either for land or marine use; also 
Horizontals, with or without 
the Iiider Cut-off. 

Special Tools made to order, 1 
all at prices that defy competi- 
tion. Send for Circular. 




$66 



a Week in your own town. Terms and $5 outfit 
) free. H.HALLETT & CO.. Portland Maine. 



MA OBIITSB? 

OF EVERY DESCRIPTION, 

COLD ROLLED SHAFTING, HANGERS, PULLEYS, 
COUPLINGS, BELTING, TANITEEMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEOKGE PLACE, Machinery Agency, 

121 Chambers & 103 Reade Sts., New York City. 



GIVEN A WAY!— In order that every one may see 
samples of their goods, J. L. Patten & Co., of 162 
William St., N. Y., will send a handsome pair of 6x8 
Chromos, and a copy of the best 16 page literary paper 
now published, to any reader of this paper who will 
send them two 3et. stamps to pay mailing expenses. 



WE ENAMEL 

in FINE J ET.BIACK every yarietyof turned woodwork 
wpt* bFniachinei7/CASting;svtih-Wai'eant(otherrnetal 

w.k£*i*jKtE&.j£I£BOB$,'rn»«0»<l or metal, m.Je looker 
AMERICAN ENIHELCO. StP R0UIOENCE . R.CU 



SHAFTS.PULLEYS.HANGERS 

.COUPLINGS ETC. . 



In Stock, and tor Sale by 

WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 



WASTED 



Salesmen to sell light hardware to 
Dealers, No Peddling. Salary, $1,200 
ear. Hotel and traveling expenses 



D. APPLETON & CO., 

540 & 551 BROADWAY, 3ST. Y., 
PUBLISH THIS DAY- 

LESSONS IN 'ELECTRICITY, 

At the Royal Institution, 1875-76. By John Tyndall, 
D. C. L. lvol.,12mo. Cloth, $1.00. 

"I had heard doubts expressed as to the value of 
Science-teaching in schools, and I had heard objections 
urged on the score of the expensiveness of apparatus. 
But doubts and objections would, I considered, be most 
practically met by showing what could be done, in the 
way of discipline and instruction, by experimental les- 
sons involving the use of apparatus so simple and inex- 
; pensive as to be within everybody's reach. With some 
i amplification, the subject of our Christmas lessons is 
given in the present volume."— Extract from Preface. 

ELECTRICITY AND THE ELECTRIC TELEGRAPH. 

■ By George B. Prescott. With Illustrations. 1 vol., 
j 8vo. Cloth, $5.00. 

"The object which has been aimed at in the prepara- 
tion of the present work has been to furnish a treatise 
on the subject of Electricity and the Telegraph, which 
should present a comprehensive and accurate summary 
of the present advanced state of the science and art, 
both at home and abroad, and at the same time serve a 
useful purpose as a manual for the information and 
guidance of those engaged in the different branches of 
the telegraphic service. The value of the descriptive 
portion of the work has been greatly enhanced by the 
introduction of numerous original illustrations of high 
artistic merit, which have been freely employed 
wherever they could be made to serve a useful purpose 
in the elucidation of the text."— Extract from Preface. 



paid. Address DEFIANCE M'F'G CO., Chicago, 111. 



j Either of the above sent free by mail to any address in 
! the United States on receipt of the price. 



Pond's Tools. PIONE f R xaa *™5i 



Engine Lathes, Planers, Drills, &c« 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND, Worcester, IYlass. 

$500 will buy one, and $l,000theother, of 

•T-wc* Z3ritisli ^ffctexxtis 

of special value to Chair Makers or parties producing 
Cabinet Makers' or Bmlders' Hardware. The articles 
patented in Great Britain are successfully introduced in 
this market under an American patent. But little capi- 
tal is required in producing the articles ready for market, 
and they sell quickly at liberally remunerative price. 
Illustrated catalogues of the American Goods will be sent, 
and detailed information given, on application addressed 
to POST OFFICE BOX ;J399, New York City. 

HOME-MADE TELESCOPES.— Direc- 
tions for their construction, with engravings show- 
ing the proper arrangement of lenses and tubes. By 
Prof. Van Der Weyde. Price, 10 cents. SCIENTIFIC 
AMERICAN SUPPLEMENT No. 1. 



OPIUM 



and Morphine habit cured pain- 
less: No Publicity. Dr CARLTON 
187 Washington St,, Chicago, 111. 




Nos. 149 to 163 Wil- 
liam St., BROOK- 
LYN, N. Y. 
Manufacturers of 
A. LlNDELOF 

ent Steam 
AD ROLLER 

Traction' En- 
5. All kinds of 
Machinery . 
rinery for 
Sugar Houses and 
Plantations a Spe- 
cialty. 



SO 



Visiting: Cards, with name, 10c. and stamp. 
Agts Outfit 10c. L.C. OOE & CO., Bristol, Ct. 



/"""10NCKETE DOCKS OP NEW YORK.— With two 
\ J engravings, showing the Foundations of the Docks 
and the method of making the Concrete Blocks. SUP- 
PLEMENT No. 33. Price, 10 cents. 



Pond Engines 



AND BOILERS. New and Complete. 
2-horse power $110; 5-horse power $250; 10-horse power 
$500; 25-horse power $1,000. The price of all other sizes 
in same proportion. Address G. H. POND, 187 Grand 
St., New York. 

CATALOGUE OF SCIENTIFIC PAMPHLETS NOW 
ready. E, !'. COON, Agent, 86 Nassau St., N. Y, 



3ST osw Heady. 

ILLUSTRATED HISTORY 

OF THE 

CENTENNIAL EXHIBITION 

OF 1876. 

Xlic Full History and progress of the 
Exhibition, Maps of the Grounds, Engravings of 
the Buildings, and accounts of all the most notable 
Scientific and Mechanical objects, profusely illus- 
trated with Engravings, are given in the Scien- 
tific American Sup piemen t for the 
year 187C. This work consists of Xwo Large 
Volumes, comprising over 800 quarto pages, 
equal in quantity of reading matter to over Seven 
Thousand ordinary book pages. The space devoted 
to the great INTERNATIONAL EXHIBITION is 
very extensive, and probably forms the most com- 
plete and full history of the affair that can be ob- 
tained. The illustrations pertaining to the Exhi- 
bition are more than 450 in number. A copious 
Special Index of all matters relating to the Exhibi- 
tion is given. Those who desire to possess a com- 
plete and splendid Illustrated Record of the Cen- 
tennial Exposition should have the Scientific ,' 
American Supplement for 187C. ! 

In addition to this splendid History of the Cen- 
tennial Exhibition, the Scientific American Sup- 
plement for 1876 contains a vast amount of read- 
ing matter of great value for reference and preser- 
vation. It presents to the reader, in attractive 
form, full accounts of the Advances made during 
the year in all the chief departments of Science 
and the Useful Arts, covering the progress in 
Chemistry and Metallurgy, Mechanics and Engi- 
neering, Electricity, Light, Heat, Sound, Architec- 
ture, Photography, Technology, Pisciculture, Agri 
culture, Botany, Horticulture, Rural and Household 
Economy, Materia Medica, Hygieue, Natural His- 
tory, Zoology, Microscopy, Meteorology, Terrestrial 
Physics, Geography, Geology, Mineralogy, Astron- 
omy. The whole illustrated by over Tim Thousand 
Six Hundred Engravings. The wide scope of this 
splendid work, its surprising variety of contents, 
its wealth of illustration, render it the most valu- 
able contribution to scientific literature extant, 
while in price it is probably the most economical. 

The Scientific American Supplement for 1876, 
complete, is supplied, stitched in paper, at the low 
price of $5. Strongly bound, both volumes in one 
book, $6.50. Boundin two separate books, $4 each, 
or $8 for the two. Sold at the leading Bookstores 
and News Offices, and by 

MUrwr* & CO., Publishers, 

37 Farlt Row, New York. 

N. B.— We supply the Scientific American and 
Supplement for 1877 to subscribers at the com- 
bined rate of $7 for the two papers, we paying post- 
age. Any person who has already subscribed to 
the Scientific American for 1877 may obtain either 
the Supplement for 1876 complete, or for 1877, as 
preferred, by remitting to us the differencebetween 
$7 and the amount already paid on his subscription 
for Scientific American. 

MUNN & CO., Publishers. 



MlLn & OUSl O For Advertisers 

A complete guide to advertisers. Nate Haven Journal. — 
Anecessitytoallwho advertise. Louisville Commercial. 
—The most complete and reliable work of the kind. 
Pittsburg Gazette. ~- Sent free to all who advertise. 

N\A/ AYER Advertising TIMES BUILDING, 
iWiM&sqn Agents, w l Philadelphia. 

Get our .Estimate before making any advertising 
contracts. Our business is large. Facilities unsur- 
passed. Prices the lowest. Terms the beat. 



<ij1 a da y at home. Agents wanted. Outfl and 
vxAi terms free. TRUE & CO., Augusta, Maine. 

Lathes, Planers, Shapers, Drills, 

<J ear & Bo] t C u ttc is, & c . E. GOULD, Newark.N. J. 

fJS "E3T* pn ( >™ GK APHIC Al'P A- 
■*» f 1 UtATIiJ dfc CHEMICALS 

complete, with directions, £1 O . No toy ; takes pictures 
4x5^g inches. Send for illustrated circular. 

B. MORGAN, 14 Ann St. New York, P. O. Box 4349. 



Eachweelc to Agents. Goods Staple. 10.000 
testimonials received. Terms liberal. Par- 
ticularsiree. J. Worth & Co. St. Louis, Mo. 



$KK © <t>77 a week to Agents, flu Outfit Vrtt. 
00 t* Oil P. O. VICKERY, Augusta. Maine. 

SPAKE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D.AJSDREWS& BKO , 4U Water St., N.Y. 
who control the patent forGrecn'sAmeri can Driven Well 



VINEGAR. 



How made in 10 hours 
from Cider, Wine or 
Sorghum without using drugs. Name paper and ad- 
dress F. I. SAGE, Springfield Mass. 



A i 1 1n 1 IV T VK. 64 Da £ e Illustrated Catalogue Free, 
r\ UUIl 5 K?* Boston Novelty Co.. Boston Mass. 

Tho Tnll frQfpl Prize Picture sent free ! 
X HtJ J.Ull"UCliLtJ , An ingeniousgem!50objects 
to find! Address, with stamp, E. C .ABBEY, Buffalo, N. Y. 



$984 



Made by one Agent in 57 days. 13 new 
articles. Samples free. Address, 




Small Tools of all kinds; ;ilso GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, eic. Catalogues free. 
GOODNOW & \V1G1ITMAN, 23 Cornhill, Boston, Mass. 



" In all things, but proverbially in Mechanism, 

THE SUPRE ME EXCELLENCE IS SIMPLICITY."— JaS. Watt. 

The Old Reliable Heald & Sisco Pump 

Carries off the honors of the CENTEN- 
NIAL. The award of the Judges is 
based on its "SIMPLICITY, com- 
pactness, and perfection of 
iV0RKMAl\8HTr.>> 

No higher praise could be given, but no award what- 
ever was necessary to strengthen the confidence of 
thousands already using them. Whenever subjected to 
severe practical tests, they have always proved their 
superiority over other centrifugal pumps, and always 
will, as it is absolutely impossible to devise a pump 
which can excel it for simplicity, tremendous ca- 

Eacity, and cheapness. Capacity of Pumps from one 
undred gallons to thirty-five thousand gallons per min- 
ute. For Paper Makers, Tanners, Contractors ; for irriga- 
tion, or for any purpose where a large quantity of water 
orother fluid is to be raised, the Heal* & Sisco Pump 
stands without a rival. More than three hundred paper 
makers use them. More than three hundred tanners use 
them. They are used in every State of the Union, and in 
nearly every country in the world. Pumps alone, and 
Pumps and Engines combined, adapted to nearly every 
kind of work, o n hand and built at short notice. 

First premiums awarded at New Orleans in 1871, in 
Cincinnati in 1872, and an award for Special Merit at 
the American Institute in 1872. Send for illustrated 
pamphlet of 78 pages, with 18 pages of certificates and 
references. Address 

HEALD, SISCO & CO., Baldwinsville, N. Y. 

mP A yto sell our Rubber Printing Stamps 
IT xi X Terms free. Taylor & Co.,Clevelana\0. 
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Inside Paa:ej each insertion - - - 75 cents a line. 
Back Page, each insertion--- $1.(10 a line. 

Engravings may head advertisements at the same rate 
perline % by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 




Best Tempered Cast Steel. 

Retail Price, 9 Cents per lb. 

"WARRANTED, ty Send for Circular. 

Fisher & Norris, Trenton, N. J. 



EMERSON'S PATENT c afeMiagA read! read!! read"! 

Nearly 1,000 in operation, and j^ii^ 1,04)0,000 extra bits sold per year. 

New Beumley, Harrison Co., Ohio. 

I use ten Bits in my saw at one time (filling the other spaces with blanks), and have cut 15,000 feet of one-inch 
oak lumber with ten bits. R. T. PATTEN. 

N. B.— Read next week's advertisement. Q2T" Send your address, plainly written, for circular and price list, to 
Emerson, Smith & Co., Beaver Falls, Fa., successors to Emerson, Ford & Co. 



of All at Centennial, 




Hand and Self -Inking. 
n m Save money! Do 



If 



A. S. CAMERON'S 

PATENT 

SPECIAL " Steam Pump 

Is the Standard of Excellence at home and abroad. 

REDUCED PEICE LIST. 



Number. 


PRICE. 


Steam Cyl. 


Pump Cyl. 


Stroke. 





$ 50 


9\& in. 


2 in. 


3 in. 


1 


75 


4 


2 


6 


2 


100 


5 


2« 


6 


3 


150 


6 


3 


7 


4 


200 


7 


3M 


7 


5 


275 


7 


3<4 


10 


6 


325 


8 


4 


10 


7 


400 


10 


5 


12 


8 


425 


.10 


6 


12 


9 


480 


12 


7 


12 


10 


550 


14 


9 


15 


11 


700 


16 


mi 


15 


12 


850 


18 


12 


18 



Illustrated Catalogue sent free, on application to the 
Inventor and Sole Manufacturer in the United states, 

A. S. CAMERON, 

Works, Foot of East 23d St. 

NEW YORK CITY. 



GTJATIDIOLA'S 
COFFEE & SUGAR MACHINERY 

Coffee, Malt, Corn, Cocoa, and Grain- 

Drylnar Machine. Coffee-Hulling and 

Polishing Machines. ooffee-Washing 

Machine. Helix Sugar Evaporator. 

Messrs. C. ADOI.l'HE LOW & CO., 42 Cedar 

Street, Messrs. 1HUNOZ <fc HsiPRIEI-LA, 52 Pine 

Street, New York, are Mr. Guardiola's Agents, and they 

will give prompt attention to all orders for any of the 

above machines. 



$50 



00 SCREW-CUTTING FOOT LATHES— 

. Foot Drill Presses. Send for Circular to 

H. L. SHEPARD, Cincinnati, O. 



IENTS! 



[ESTABLISHED 1840.] 



Inns & Co.'s Patent Offices. 



The Oldest Agency for eliciting: Patents in the 
United States. 

THIRTY YEARS' EXPERIENCE. 

MORE PATENTS have heen secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of t e most ex- 
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them- 
selves of Munn & Co.'s services in examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pendingbeforethe 
examiner. This is done through their oranch office, cor- 
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys) procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and in for- 
eign countries. 

A special notice is made in the SCIENTIFIC AMER- 
ICAN of all inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat- 
ents, which states the cost, time granted, and the re- 
quirements for each country. 

Copies of Patents. 

Persons d esiring any patent issued from 1836 to Novem- 
ber 26, 1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 1638 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables important to every pat- 
entee and mechanic, and is a useful handbook of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington, D. C. 



t3T -First Premium a/tea 
, DO 

^X^^A'MM. ©*J£gftmore advertising 

p Press for cards, labels, envelopes, etc. Large 

' sizesfor large work. Anybody can work them, 

lhave fjood pastime for spare hours, and can 

TlJP^'^lftR r_/make money by taking in small jobs. 

"■'' *•""•■ — ~,have much fun andmake money 

' very fast at printing cards, etc., 

Send two stamps for catalogue. 

to Mfrs, KELSEX <fe CO. Meriden, Conn 
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si 



ws, 



Machinists' Tools. 

Nf.w and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FBAHLII, T. PlSS't. I. M. iLLEI, PlB'L 
I. B. PIERRE, Sec'J, 



ROCK DRILLING MACHINES 
AIR COMPRESSORS 

MANUFACTURED BY BuRLEIGhRoCkDrIU Co . 

SEN(iFORPAMPH!£T; , . FUCHBURG. MASS. 




Niagara 
Steam Pump Works. 

Established 1826. 

CHARLES B. HARDICK, 

No. 23 Ada m s Street, 

BROOKLYN, N. S. 



NON-COMBUSTIBLE STEAM BOILElt AND PIPE 

COVERING 

WITH ''AIB SPACE" IMPROVEMENT, 

Saves lOto 20 per cent. CHALMERS SPENCE CO.. 
FootE.9thSt. N.Y.; 1202 N. 2d St.. St. Louis, Mo. 



PATENT 



Miwunm 



SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most economical 
We are also the sole manufacturers of the Celebrated 
Collins'Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES &LAUGHLINS, 

Try Street, 2d and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukie, Wis. 
|E^~ Stocks of this shafting in store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO. 121 Chambers St., N. Y. 



STEAM PUMP WORKS, 

9a & 94 liberty St., New York. 

Great reduction in prices. Send for catalogue." The 
"Knowles " has always been the best steam pump made. 



PTT'WP.'HT'Wft D r °P Hammers and Dies, for work- 

iTUfll/nuiu j Metals, &c. THE STILES & 

________ PARKER PRESS CO., Middletown, 

irltXitJDXiD, Conn. 



MACHINERY OF IMPROVED STYLES FOR 
makinsf S H1NGLES, HEADING and STAVES ; 
also GUAGE LATHES for TURNING HANDLES. Sole 
makers of Law's Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 



STUDIES OF MATTER AND LIFE.— By 

Prof.HenryJ. Slack, F.R.S. A most interesting and 
valuable paper, explaining the latest scientific theories, 
researche s and calculations, concerning the various 
Modes of Motion, the Ether of Space, the Transmission 
of Wave Forces, the Limits of Vision, the Size of Atoms, 
Motion and Force of Atoms, Grouping of Atoms, Phe- 
nomena of Reproduction, Mental Phenomena. Scien- 
tific American Supplement No. 37. Price, 10 cents. 
To be had at this office and of all newsdealers. 



Boult's Patent 

Reverse motion 

Paneling:, Variety 

ouhliii" and 

Dovetailing 

Machine. 

cuts Panels of 

any design or 

style of mould in 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Shaper, Edge 

and Scroll 

Moulder. 

'Does general 

Dovetailing with 

thick or thin 

stuffs. 

Simple, Durable and Efficient. 

W Send for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO. 
Battle Creek, Mich. 





Mill Furnishing Works 

are the largest in the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for Catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 



IMPORTANT FOE ALL CORPORATIONS AND 
I MANF'Q- CONCERNS. -Buerk's* Watch- 
man's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.RBUKRK,P.O. Box U 79, Boston, maw 
N. B.— The suit against Imhaeuser& Co., of New York, 
was decided in my favor, June 10, 1874. Proceedings 
have been commenced againsi Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court. Persons using 
clocks infringing on my patent, will be dealt with 
according to law. 



WANTED.-SITUATION BY AN EXPERIENCED 
machinist. Can forge. 7 years' reference. Distance no 
object. Address LOCUM TENENS, Plainville, Ct. 



MANUFACTURE OF ARTIFICIAL BUT- 

ter.— By Prof. Henry A. Mott, Jr., E.M. With six en- 
gravings.— Being a History of the Artificial Butter 
Manufacture, Descriptions of the Principal Processes 
now in use, Details of Latest Improvements, Plan of an 
Artificial Butter Factory, Engravings of the Machinery 
required, Chemical Analyses of Butter and of Artificial 
Butter, Details of the Costs of setting up an Artificial 
Butter Factory, the Capital required, the materials and 
quantities consumed, Cost of manufacture per pound, 
the Daily Profit, etc A complete and reliable treatise 
contained in Scientific American Supplement Nos. 
48 and 49. Price, 10 cents each. To be had at this office 
and of all newsdealers. 



Established 1844. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and Machin- 
ist. Max, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc . Also Agent for 
the celebrated and improved Rawson & Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price. Address 

J. C. TODD, 
10 Barclay. St., New York, or Patersou, N. J. 



F.BIiAXSDEl.1. <& CO., 

Worcester, mass., 

Manufacturers of the Blaisdell Patent Upright Drills 
and other first-class Machinists' Tools. 



Blake's Patent Stone & Ore Crusher. 

NEW PATTERNS, with important im- 
portant improvements, and abundant 
strength. This is the only machine used 
by the principal Municipal, Railroad 
and Mining Corporations and Con- 
tractors in the United States and 
foreign countries, for breaking hard and 
brittle substances to any [size. Send 
for circular. Address, 
Bt.akh Cbusheb Co., NewHaven,Ct. 




BRADFORD MILL CO. 

Successors to Jaa. Bradford A Co* 
MANUFACTURERS OF 

French Buhr Millstones, 

Portable Corn & Flour Mill*, 
Smut Machines, etc. 

Also, dealers in Bolting Cloths and 

General Mill Furnishing. 

Office & Factory, 158 W. 2d St, 

CINCINNATI, O. 

J.R.Stewart,P«*. W.R.Dunlap.Sfee. 

CyPHICJB-LIKTSSENT ON APPLICATION". 




^ A ^17 TvT ^T7T7C! or makers of useful and sale- 
5m ii I XU4N' X JjJ-JU able articles should send me 
samples. I advertise direct to 25,000 Agents andDealers. 
Articles retailing for 25 cents or less preferred. DAVID 
C. COOK, 46 Madison St., Chicago, Ills. 



The 
PORTABLE STEAM ENGINE'. 
WITH AUTOMATICAL CUT-OFF REGULATOR 

AND BALANCED VALVE. 

THE BEST^MOST ECONOMICAL ENGINE MADE 

.,S£WG FOB C/fitC(/LAK, 

TheJ.C.HOADLEY C . LAW R EN C E , MASS. 

'I STATE WHERE YOU SAW THIS. , 



CIVIL ENGINEER and EXPERT. 

HENRY A. St JOHN, 31 & 33 Broad St., Room 8, New 
York City. Examinations, Surveys and Appraisals made. 
Specifications, Maps and Estimates furnished on all 
Railway or Public Works and Private Properties. 



Patented zo68- 1874. BOLT CUTTERS. 

Dies open and close and Bolt 
(thrown out automatically. 

One pattern, holds finished bolts 

on centres and threads them with 

greater accuracy and uniformity 

and ten times as fast as a chaser 

in a Lathe. Highest award of 

American Institute, 1869 & 1874. 

Wood & Light Machine Co., Worcester, Mass. 

make all kinds of Iron Working Machinery. 

Also, shafting, Pulleys, &c- 




Incombustible Mineral Wool 

The best and cheapest insulator of heat or cold. Send 
for circulars, 26J6 Broadway, New York. 

ALEXANDER D. ELBERS, 
P. O. Box 4461. Agent for the Patentee. 



Machines 




Guarantee! 



Sena for 
Illustrated 
Circular. 

Weissport, 

PA. 



JOS. G. ROGERS & CO., Madison, Ind., wish to place a 
consignment of theirTannate of Soda BOILER SCALE 
PREVENTIVE in all important towns in the United 
States, to be sold oncommission. Applications solicited. 
Send for book on Boiler Incrustation. 



STILWELL'S PATENT 



Lime Extracting Heater and Filter. 

Indispensable to economy in use of steam. 

TRICES GREAU.Y REDUCED. 

Catalogue on application to the manufacturers, 

STILWELL & BIERCE M'F'G- CO., Dayton, Ohio. 



THE TAN1TE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



BOLT 
CUTTERS 



ISchleiiker's New Machine 
Revolving-Die. 

Send for Catalogue, giving prices 
and full description. 

HOWARD IRON WORKS, 

BUFFALO, N. T. 



$5 to $20 



per day at home. Samples worth $5 
free. Siinson & CO., Portland, Me. 



EAGLE FOOT LATHES, 

"With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Low 
»*rice*. Our new Catalogue describes 
these and every tool necessary for the 
Amateur or Artisan. Send for it. 
WM. L. CHASE & CO., 
95 & 97 Liberty St. New York. 




Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY. Sole Manufacturer, 

149 Broadway, New York. 



S. GUITERMAN, EXPORT AND COM- 

mission Merchant, No. 4a Lawrence lane, Cheapside. 
London. New York office, Guiterman Brothers, 454 
Broadway. Best of attention to introduce Merchandise, 
Patents, etc., in any part of Europe 



F 



OOT POWER TENONING MACHINES FOR SALE 
By S. C. HILLS, 78 Chambers St., New York. 



CT PAYS to sell our Rubber Hand Printing Stamps. 
Terms free. G. A. HARPER & BRO., Cleveland, O. 



THE BEST 

AND MOST ECONOMICAL 

Boiler Feeder 

IS 

FRIEDMANN'S INJECTOR, 



MANUFACTURED BY 



NATHAN & DREYFUS, New York. 

108 Liberty St. 
Send for Circular. 
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SCIENTIFIC AMEBICAN 
For 1877, 

THE MOST POPULAR SCIENTIFIC PAPER IN 
THE WORLD. 

THIRTY-SECOND TEAR. 
VOLUME XXXVL-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any of its 
predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific American. 
Every number contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TEK3IS OF SUBSCRIPTION. 

One copy of the Scientific American will be sent 
for one year, 52 numbers, POSTAGE PREPAID, to any 
subscriber in the United States or Canada, on receipt of 
three dollars and twenty cents by the publishers. 

One extra copy of the Scientific American will be 
supplied gratis for every club of five subscribers at $3.20 
each ; or six copies for $16.50 without extra copy. 
Postage free. 

The Scientific American Supplement. 

A weekly paper, uniform in size with the Scientific 
American, but a distinct publication. It contains work- 
ing drawings of engineering works, and elaborate trea- 
tises on every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$5.00 per annum. Single copies 10 cents. 

One copy of the Scientific American and one copy of 
the Scientific American Supplement will be sent for 
one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven Dollars by 
the publishers. 

The safest way to remit is by Postal-Order, Draft, oi 
Express. Money carefully placed inside of envelopes, 
securely sealed, and carefully addressed, seldom goes 
astray ; but it is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

3 7 PARK ROW, NEW VuBE. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO. 'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., New York. 
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